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lectronic 
Engineering 


RELIABLE 





PERFORMANCE 


demands 


STC COMPONENTS 


The standard of reliability of STC components is set 


by thegvital roles of the navigation and communications 


equipments in which many of them are used. The 
consequent employment of top grade materials and high 
degrees of skill and care in manufacture ensures that all 
users of STC components may have the fullest confidence 








in the products. 


YOU CAN RELY ON 


Brimar Teletubes 
Brimar Valves 
Brimistors 
Capacitors 
Contact Cooled Rectifiers 
Ferrites 
Germanium Diodes 
Germanium Photocells 
Hermetic Seals 

High Stability Resistors 
Magnetic Materials 


STC COMPONENTS 


Quartz Crystals 
Relays 

Special Valves 
Selenium Rectifiers 
Silicon Rectifiers 
Silistors 
Suppressors 
Transistors 
Thermistors 
Transformers 
Zener Diodes 


Get to know about STC Components—write for booklet 
M/103 which lists all components and their relevant 


Technical Data Sheets. 


Standard Telephones and Cables Limited 


Registered[Office: Connaught House, Aldwych, London, W.C.2. 
COMPONENTS GROUP: FOOTSCRAY, SIDCUP, KENT, 
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EDISWAN MAZDA XD901 
JUNCTION DIODE 


The XD901 is a junction-type germanium diode having the property of 
a voltage sensitive variable capacitance. It is specially constructed to 
have a low internal series resistance and minimum residual inductance. 
These important features ensure successful operation at 250 Mc/s by 
providing a sufficiently high self-resonant frequency and high Q. The 
diode is hermetically sealed in a compact can and it has axial stub leads 
for clip-in connections. 

A variable capacitance diode having the small size and low losses of 
the Ediswan Mazda XD901 has many useful applications in electronics, 
for instance, it is particularly suitable in Automatic Frequency Control 
circuits in Bands I, II and LI. 


RATING (Absolute value for Tam» = 55°C) 


Maximum reverse voltage (d.c.) 
Maximum reverse voltage (peak) 


(volts) 
(volts) 


GENERAL CHARACTERISTICS 
Capacitance c at V=5 V 

(Diode biased in reverse direction) 
Resistance r (approx) 
Inductance | (approx) 

(With connections made 1/8in. from the seals) 
Maximum leakage current V= 5 V at 55°C (uA) 
Maximum leakage current V=10 V at 55°C (uA) 

EQUIVALENT CIRCUIT 
For Diode Biased in the reverse direction. 


THA 
l r c 


DIMENSIONS AND BASING 
= ew 


(pF) 
(ohms) 
(mzH) 


+002" 
L 
* To bias in reverse direc- 

tion this lead should be i 
positive with respect to the 
other lead. 0.04" 





“—* 


The can is covered with a plastic sleeve of wall thickness 0-01 in. which 
is not included in the above dimensions. 

Curve A shows the variation of diode capacitance at 470 kc’s with 
applied reverse bias, approaching very closely to the theoretical law 
relating diode capacitance to applied bias, viz. : 

k 


(V + U) 
c = diode capacitance. 
V = reverse bias in volts. 
= 0-4 volt. 
k is a constant x 27. 


Curves B; & Be show the capacitance change that would apply at 
VHF in a practical circuit, in this case an AFC circuit for a television 
receiver, with the diode mounted in a “Clix” holder in series with a 
capacitor of 7 pF. 


DIODE MOUNTING 


To avoid any risk of damage to the diode, due to excessive heating, the 
diode should not be soldered directly into the wiring or be clamped in 
such a way as to impose excessive mechanical strain. It is preferable to 
use the diode in conjunction with a suitable holder making use of the 
short axial stub leads provided for this purpose. 

A holder that has been specially designed for clip-in mounting of the 
XD901 diode is the “Clix” holder type 103/B2362 in which the spring 
clips, while giving good electrical contact, still provide a low inductance. 
The XD901 diode mounted in the special “Clix’’ holder is illustrated 
above. 

The moulded nylon body of the holder is shaped to prevent the diode 
being accidentally inserted with incorrect polarity and it provides three 
alternative mounting positions. The illustration shows the mounting 
where one diode terminal can be directly earthed; alternatively, the 
holder can be fixed either on its broad or narrow side whichever is more 
convenient. 


Associated Electrical industries Ltd 
Radio and Electronic Components Division 


Technica! Service Department, 155 Charing Cross Road, London, W.C.2 
Tel: Gerrard 8660. Telegrams: Sieswan Westcent London 
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5 See oe 
A: CHANGE OF CAPACITANCE OF DIODE. 
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AGAINST REVERSE BIAS, THE DIODE 
WITH HOLDER, IN SERIES WITH 7pF 
CAPACITOR. 
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INSULATION RESISTANCE: greater than For low moisture absorption, high insulating qualities and 
20 x 10" ohms (measured at 500V d.c.) resistance to temperature, high stability ceramic valveholders are 
BREAKDOWN VOLTAGE BETWEEN the obvious choice, and Plessey offer you a wide range at 
CONTACTS: greater than 3.5 kV d.c. attractive prices. This is because they have successfully overcome 
POWER FACTOR OF CERAMIC: better certain manufacturing difficulties with ceramic materials and can 
than 0.001 now pass on to you the advantages of economic production. The 

exclusive design of the contact ensures constant pressure and low 


CONTACT RESISTANCE: lessthan4 milliQ : ; i 
contact resistance throughout the working life. 


CAPACITANCE VALUE: less than 0.5pF 
pin to pin at 1 Mc/s. Write now for samples and prices. 


SB OE 
ceramic ; *8. ‘99. B valveholders 





CHEMICAL AND METALLURGICAL DIVISION - COMPONENTS GROUP 


THE PLESSEY COMPANY LIMITED - WOOD BURCOTE WAY - TOWCESTER 
Plessey NORTHANTS - TELEPHONE: TOWCESTER 312 


Overseas Sales Organ:sation. 
PLESSEY INTERNATIONAL LIMITED * ILFORD * ESSEX * ENGLAND ~* TELEPHONE: ILFORD 3040 


reso 
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components 


Our long experience in the design and 
manufacture of electrical components enables 
us to offer a wide range of products 

designed to meet with the many requirements 
of the electronic industry today. 








MANUFACTURED 8 
WHETELEY ELECTRICAL RADIO OF EP 
MANSFIELD MOTTS 


ae: 





— nl 


This fixed frequency oscillator is constructed on a standard 
octal base and encapsulated in epoxy resin. Slight tuning 
either side of the fundamental frequency is provided by 
means of an adjustable core. Output: 10 mw into a 600 ohm. 
load. Frequency: As required within the range 700-2,000 
c.p.s. sinusoidal. 


On the left is an astatic wound A.F. screened line transformer 
with the windings encapsulated in epoxy resin. The 
insulation of the ‘line’ winding provides isolation against 
voltages of 30 KV RMS. 


See us at the |.E.A. Exhibition where we will be STAND NO. 
pleased to make your aquaintance and discuss 
your individual requirements. R 800 


WHITELEY ELECTRICAL RADIO CO. LTD. 
Mansfield, Notts. Telephone: Mansfield 1762/5 





CONSISTENT ACCURACY 


Vu 


a feature of all 


FOR RELIABILITY AND STABILITY 
—SPECIFY ALMA 
Temperature Coefficient guaranteed better than 
0°002% per °C. A folder containing full technical 
details of the range of ALMA resistors can be 
obtained on application. 


COMPONENTS 
LIMITED 


Chart above shows range of values and best tolerances available. 


TYPE ‘S’ 

The chart above shows at a glance the range of resistance and best tolerances over 
which the Type ‘S’ Resistors are available. These types have been thoroughly life 
tested over a period of years and a long term stability of better than + 0.01% 
is now guaranteed. Temperature coefficients can be matched by laboratory measure- 
ment to meet rigid requirements; over limited temperature ranges a figure of 
better than + 0.001% per °C can be achieved. 


551 Holloway Road, London, N.19 Telephone: Archway 0014/5 
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PAINTON Miniature Vitreous Wirewound Resistors 


+o thd te i 
ao - ve s 
en - es 
on > ° 
7O ~ 
OO as POs 100 








Resistance 
Range 
ohms 


Max 


MV1A 9.9 10% 
6,800 5%, 


301A 68,000 5% 
410 302A 440,000 5% 
5 306A 33,000 5% 
































Protected by Patent Nos. 626128 4 675279 


* Fully Type Approved to RCS i11 
* Top Quality ~*~ Quick Delivery 


Painton & Co. Ltd. * Competitive Prices 
KINGSTHORPE = NORTHAMPTON A/waye specty Lairton Wirenounde 


Tel: 34251 (10 Lines) Telegrams: ‘Ceil Northampton’ 
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SASS 


Type E193 


Ekco Type E193 is a high-speed X-Y Recorder which’plots the relationship between 
two inter-dependent variables directly on to standard 10” x 74” graph paper. 


The wide sensitivity range (1 mV. per 1” to 50 V. per 1”) and exceptionally fast response 
(full-scale travel in 200 milli-seconds) make it unusually versatile in the fields of 
performance investigation and process control. 


This instrument will find wide use in research laboratories, 
industrial organisations and hospitals or in any field in which it is necessary 
to chart rapidly-changing parameters accurately. 


Sales, installation and Service 


EKCO ELECTRONICS LIMITED 


SOUTHEND-ON-SEA ~~ ESSEX - Tel. Southend 49491 
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NETT PRICE IN U.K. 


90 





Advance COMPONENTS LIMITED 


7) 
i 


| 


fl 


Hi 
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TYPE SG. 63A Fam SIGNAL GENERATOR 


Here, within this one modestly priced instrument, are the essen- 

tial facilities and the essential accuracy demanded for servicing 

radio and television receivers on bands |, Il and Ill. The SG.63A 

provides 

@ Frequency range @ F.M. at 1000 c/s fixed 
7-5 Mc/s to 230 Mc/s + 22°5 kc/s and + 75 ke/s 


@ Crystal Calibrator checks @ Wide deviation at line 
at 5 Mc/s points frequency variable 
(accuracy + 0°03°%) 0 to + 200 kc/s 


@ A.M. at 1000 c/s fixed 30° 


This instrument is also available with output 
impedance of 50 ohms 


Full technical details in leaflet M.61 





oe INSTRUMENTS DIVISION 
ROEBUCK ROAD + HAINAULT « ILFORD + ESSEX + TELEPHONE ! HAINAULT 4444 
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A new range of totally-enclosed Electrically these motorsconform to B.S. 2613 :1957 


Class E insulation. Dimensions conform to a new 


fan-cooled motors see B.S. draft specification and are the same as 
Smaller, lighter than previous Series 5 ventilated motors which can be found in 


B.S. 2960:1958. These motors can be supplied 


T.E.F.C. standards eee interchangeable with N.E.M.A. totally-enclosed, 
Frame sizes identical with fan-cooled motors of the same rating. 


The first batch—ratings from 1 to 7} h.p. at 


ventilated motors of the same rating 1400 r.p.m. can be ordered now. The remainder of 
ae the T.E.F.C. range of Series 5 the range, 10h.p. to 40 h.p. at 1400 r.p.m., will be 


available during the Spring. 


A.C. motors made by Write for full technical information 


(rompton Parkinson 


timeiteD 








he, 


‘yang, h | 


CROMPTON PARKINSON LIMITED, CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 
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LABOUR LEOCAST 


S PACE RESIN ENCAPSULATED 
COST COMPONENTS 


LEOLITE Panel Mounting Indicators comprise 
an indicating neon and a bleeder or load resistance 
network. They are used in power supply units and 
for similar applications. Under severe conditions of 
humidity their performance is superlative and they 
are made to meet a wide range of voltages. Full 
details are given in the Leolite leaflet. 


If you have been in the habit of making up your 
high voltage resistance networks ‘the hard way’ you 
should look at these LEQMEG encapsulated 
resistor networks. They can show a saving in cost, 
with the added advantages of electrical and physical 
protection in humid conditions from —40°C to 
+80°C at voltages up to 20 kV. The Leomeg leaflet 
gives full details. 


More and more organisations are having 
sub-circuits and components encapsulated 
by the Leocast process to provide maximum 


protection and to facilitate final assembly. 


The Leocast process of resin encapsulation is being called for by 
Government Establishments and manufacturers of Guided Weapons 
and Electronic Equipments. May we send you particulars? 


LION ELECTRONIC DEVELOPMENTS LTD 


Lion Works, Hanworth Trading Estate, Hampton Rd. 
FELTHAM, MIDDLESEX 
Telephone: FELtham 6661 (5 lines) 
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INVESTIGATIONS ON 1 ets 


VIBRATION DAMAING 


AND HIGH POLYMERE PLASTIC MATERIALS 


can now be conveniently carried out by means of 


the Complex Modulus Apparatus Type 3930 and 
Recorder Type 3324. 


The instrumentation consists of a test jig in which a 
sample of the material should be mounted, and the asso- 
ciated electronic measuring equipment. 
By electro-magnetically exiting the sample into mechani- 
cal vibration and recording its vibration/frequency res- 
ponse automatically on a level recorder the complex 
modulus of elasticity and the damping factor of the 
sample material is found. 
The apparatus is designed for use over a very 
great temperature range from extremely low 
temperatures to about 250 ° C (480 ° F), which 
is of special importance for measurements on 
high polymere plastic materials. 
To illustrate its use with regard to vibration damping 
materials two plots of the same resonance are shown 


below, giving the characteristics of a steel bar before 
and after applying a mastic deadener. 


Adr.: NARUM, DENMARK - Teleph.: NAARUM 800500 - Cable: BRUKJA, COPENHAGEN 


SALES AND SERVICE: B & K Laboratories, 4 TILNEY STREET, PARK LANE, W.1 
MARCH 1960 9 
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This compact unit, 15” x 16” x 24” high, can provide day-in 
day-out instant solution of your most vexing engineering pro- 
blems. Even if you have never seen a computer before, you can 
learn to operate the TR-10 as easily as you learned to use a slide 
rule. 

Simply turn a dial to feed in design parameters, and the 
computer provides an instant by instant, dynamic picture of the 
effect of each change. You can study the inter-related effects of 
heat, pressure, flow, vibration, torque or any variable, and visu- 
ally compare one with the other. Engineering data comes alive- 
insight into how new designs will work is obtained easier, faster. 

The compactness, low power consumption and low voltage 
levels of the TR-10 make it the ideal nucleus for on-line computers 


FOR COMPLETE ENGINEERING DATA ON TR-10 OR THE 


LPF) 
Cracr Ke 
THE FIRST ALL TRANSISTORIZED ANALOG COMPUTER 


basic model less than $4000 f.0.b. New York 





for process control applications. More time is available for creative 
engineering. New ideas that were too costly to try before are now 
praticable. 

You can design virtually to perfection and have a perma - 
nent, visual record of performance before building pilot mod- 
els or prototypes. As a result, “cut and try” expense is reduced. 

The same quality workmanship and design that has made 
Electronic Associates the world’s leading producer of precision 
general purpose analog computers will be found in this new 
unit. Accuracy to +01 per cent. Modular construction allows you 
to select varying quantities of the following computing functions : 
summation, integration, multiplication or division, function gener- 
ation, parameter adjustment, logical comparison. 


LARGER PACE 231R COMPUTERS WRITE OR PHONE 


ELECTRONIC ASSOCIATES LTD. Works and Heaa Office : Victoria Road - Burgess Hill - Sussex - England. 


Tel. Burgess Hill 26.36. Telex : PACE BURGESSHL 
ELECTRONIC ASSOCIATES inc. European Computation Center and Continental Sales Office 


43, rue de la Science Brussels 4 - Belgium, Tei. 11.43.69. Telex: PACE BELGBRU. 
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These 3 
outstanding 
uniselectors 


provide long life 
and reliability 
in operation 


The high speed motor uniselector 


has an availability of 52 outlets in a half 
revolution with up to 16 parallel channels, 
and is capable of high speed search if 
required. It is also suitable for scanning 
and other collection functions, or for the 
routing of information to a multitude of 
points. It can be brought to rest at any 
desired outlet by means of simple circuitry, 
and a homing drive is provided so that it 
can be readily restored to the normal 
position. Arrangements can also be made 
for step-by-step working. 


The digit switch 


is specifically designed for step-by-step 
operation in response to impulses, and has 
an availability of 12 outlets with 8 parallel 
channels. It may be used to set up a 
marking condition for the control of the 
Motor Uniselector. 


The miniature uniselector 


is a compact switch of unique design which 
occupies no more space than a standard 
3000-type relay. It has an availability of 
12 outlets with 3 parallel channels. A great 
advantage is that it incorporates a plug-in 
type of mounting so that the entire device 
can be removed and replaced without 
detaching any soldered connections, 


PD 7/3 
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Full technical information will gladly be supplied on application 
ASSOCIATED ELECTRICAL INDUSTRIES LTD. 
Telecommunications Division PD7 

Telephone Apparatus Department 

Woolwich, London, S.E.18 

Woolwich 2020 Ext. 326 
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THE MARK IV CAMERA CHAIN 


EXPERIENCE 
COUNTS 


Marconi’s pioneered the use of the 44 inch Image Orthicon 
Camera using the tube developed by their associates, the 
English Electric Valve Company. Marconi’s have amassed 
more ‘know-how’ on the use of the 44 inch Image 


Orthicon than any other manufacturer. 


OvER 500 MARCONI IMAGE ORTHICON 
CAMERA CHAINS HAVE 
BEEN SOLD THROUGHOUT THE woRLD 


MARCONI 


COMPLETE SOUND AND TELEVISION SYSTEMS 


MARCONI’S WIRELESS TELEGRAPH COMPANY 
LIMITED CHELMSFORD ESSEX ENGLAND 


ELECTRONIC ENGINEERING 


BD 8638 MARK IV 
IMAGE 
ORTHICON 
CAMERA 


EXTREME STABILITY 

Novel circuit design and careful choice of compo- 
nents gives such a high degree of stability that 
operational controls have been removed from the 
camera. 


FIRST CLASS PICTURE QUALITY 

The 44 inch Image Orthicon tube gives a picture 
quality substantially better than any other type 
or size. 


LIGHT AND COMPACT 
By reducing and simplifying the camera electronics 
its weight has been held below roo lb. and its size 
made correspondingly small. 


MARCH 
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DESIGNED ACOUSTICS 


We combine top-rate acoustic ‘‘know-how’’ with 
exceptional practical experience, particularly in 
designed acoustics for the Television, Film, Broad- 
casting and allied Industries and Electronic manu- 
facturers, for whom we have carried out many 
important contracts. 


Our service is both versatile and uncommonly 
complete. From test recordings in the field and 
subsequent measurement and technical analysis, it 
proceeds to intelligent acoustic planning and 
design, without which there can be no correct 
interpretation of a sound problem. Thence it 
extends to detailed specification and the final work 
of installation. 


Our recommendations are not based on guess-work 
but on pre-determined facts and the accepted 
principles of acoustic engineering. We therefore 
undertake to provide, where it is practicable to do 
so, any given standards of acoustic efficiency or 
performance that may be required. 


a comprehensive service 


By courtesy of Scottish Television Ltd 


Some of the 
things we do... 


Complete acoustic design and 
construction of: 

% Anechoic chambers 

%*%& Product Test Cells of various 
types. 

% Recording, Dubbing and Pre- 
view Theatres, Scoring stages, 
etc. 

* Film, Television and Broad- 
casting Studios, Control 

| rooms, etc. 
Sound resistant Windows, 
Doors, Sound locks, etc. a 

%& Special silencers for Studio 

ventilation systems. 


In addition 


% General acoustic correction 
for all types of special 
purpose rooms. 

*% Complete architectural 
schemes, red by our 
qualified Architectural staff, 
in which guaranteed standards 
of acoustic efficiency and 
aesthetic interior design are 
successfully combined. 


SOUND CONTROL LTD 


A MEMBER OF THE HALL-THERMOTANK GROUP OF COMPANIES 
Specialist Acoustic Engineers 

COLNESIDE WORKS: WEST DRAYTON, MIDDLESEX. West Drayton 3685 (5 lines) 
SCOTTISH OFFICE: 10 BOTHWELL STREET, GLASGOW C.2. Central 6571/2 
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6,000 Times Faster than a Space Rocket 


The tracing speed of a high-speed cathode-ray oscillograph is more 
than 30,000 miles per second compared with 5 miles per second of 
the last stage of a rocket to put its satellite into orbit. Thus the 
tracing speed of the oscillograph is 6,000 times faster. This means 
that the 240,000 miles distance to the moon could be covered in 
8 seconds. 


Electronic Valves— 
The Decisive Components of Modern Measuring Instruments 


In countless laboratories and workshops rapidly changing electric 

processes are traced with cathode-ray oscillographs. The quality of 

its electronic valves determines its efficiency and performance. 

Measuring instruments are of greatest importance to science and 

industry, and with each year more and more of them are being 

produced and consequently the demand for electronic valves and 

EFFICIENT— tubes is constantly increasing. Trade with these components has 

developed into an important business on the world market. The 

MODERN— valve and tube manufacturers of the German Democratic Republic 

. are in a position to supply you with high-quality receiver valves, 

RELIABLE | F-] long-life valves, oscillograph tubes, thyratrons, and stabilisers for 
all purposes. 


ROHRENWERKE 


Agents for England: Messrs. Winter Trading Co. Ltd., 6 Harrow Road, London, W.2 





Please send me free of charge and without obligation your catalogue 
“*Special Tubes’’ 


AFT ROMRENWERKE, 


Name 
BERLIN-OBERSCHONEWEIDE, OSTENDSTR. 1/5 ; 


Address 





COUPON 
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STANDARD 


TYPE 761 








FUNCTION 
Provides an excellent crystal controlled frequency 
and time standard of small size and moderate cost. 
The short term frequency stability of better than 
1 part in 10* obtainable upon installation improves 
with time and correct treatment up to a working 
stability approaching | part in 10’. 


OPERATION 

in instrumentation ee Sinusoidal and pulse signals are produced at five 
standard frequencies, the pulse waveform being rich 
in harmonics. The instrument includes both an 


; { > Oscilloscope and Heterodyning Circuit as independent 





facilities and is therefore extremely flexible in operation. 


FEATURES 
@ 100 kc/s crystal housed in an oven controlled at 70°C. 


makes most things... aly ye cada aac entelly tects 


better @ Identification of an unknown signal by Lissajous figure 
or beam modulated circular trace. 


AIRMEC LIMITED @ Beat output available from a plug on the front panel. 
HIGH WYCOMBE - BUCKS @ Suitable for rack mounting. 

IMMEDIATE DELIVERY 
Telephone: High Wycombe 2501-7 
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Now...the amazing REMSCOPE 


. .. transient signals captured and stored for a week 
. . . two hours viewing at leisure 
. »- waveform immediately available for study and measurement 


. .- superimposing of signals for later comparison 


DATA 


ee o « cae x IK These are some of the outstanding advantages 
Screen. . . . «10 cm diameter the Cawkell Remscope offers you. Incorporating 
Resolution. . . - + 40 lines/cm a new British-made cathode-ray tube and crystal 
Writing speed . - « « 2-4em/yus controlled time markers, the Remscope is the 
Sensitivity. . . 5 mV/cm —0°5 V/cm fastest storage oscilloscope available in the world. 
Bandwidth . . - + « « 0-4Me/s For most purposes the Remscope will give you all 
Time base velocity 3-3 cm/us — 0.1 cm/s the viewing of transient signals you want without 
Erasure time . . - + « « <I second any need for photography. 


Send now for full details of this versatile instrument. 


SOUTHALL 
ENGLAND 


CAWKELL RESEARCH & ELECTRONICS LTD 
SCOTTS ROAD - SOUTHALL - MIDDLESEX 


Telephone : SOUthall 3702/5881 
Export Managers: Applied Research (Instruments) Ltd., Emefco House, Reigate, Surrey 
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G.E.C. Zener diodes remain constant in breakdown voltage 
throughout thousands of hours’ service under the 
most arduous conditions, i.e. at maximum dissipation ratings ! 


AN EXTENDED RANGE OF SILICON ZENER DIODES 


a | Voltage at —SmA (V) be Temperature coefficient Typical slope Maximum dissipation (mW) 
Type of breakdown voltage ' at 
min. | max. (%/°C) —20mA. (a) | at 50°C at 100°C 


e Voltage stabilising elements sxa7 | 4-4 49 —0-04 to —0-01 13 


For use as: 














r=) 


¢ Voltage reference diodes x7 whe ee af hai 
Sxs6 | 5:3 59 —0-02 to 
¢ High speed clamping diodes SxS6l | 








48 6-4 —0-03 to + 
e Limiters sx62 | 5-9 6-5 0-00 to + 
SX68 | 65 72 +0-02 to + 
SX75 | 72 79 +0-03 to + 














sxe2 | 79 8-6 +0-04 to + 
| szti | 48 6-4 <0-0! 
5:3 5-9 <0-001 














Oinini> wi alain @ 

















SEMICONDUCTORS 


For full information on these and many other types, please write to:— 
G.E.C. Semiconductor Division, School Street, Hazel Grove, Stockport, Cheshire. 
*, elephone: Stepping Hill 3811 or for London Area ring Temple Bar 8000, Extension 10. 


MARCH 1960 (B) 17 ELECTRONIC ENGINEERING 





EE 19022 for further details 


a 





* 


XY 





A RANGE OF TRANSISTORISED 
with these features 


FOUR TERMINAL NETWORK 


nominally zero impedance at your circuit. Resistance 
of interconnecting leads automatically eliminated. 


OVERLOAD PROTECTION 


latching relay ensures unit cut out on overload. 
Fuses protect unit against component failure. 


Tiol Ti03 
LOW TEMPERATURE RISE $3333: Output: O50V,1A 0-30V, 1A 


* * i 
exclusive use of C core transformers. - hen _ 


METERS 
grade | E. TURNER ammeter and voltmeter. 


WORKMANSHIP 
to highest standards, ROBAND standards. 


PERFORMANCE 
IMPEDANCE: <0.05 ohm 
RIPPLE: <Im.V 
OUTPUT VARIATION: Less 


than | part in 1200 for 7% mains change. 
MAINS 200/250V. A.C. (115V models available) 
%* Not applicable to sub-units. 


ALL PRICES EX-WORKS 





PLEASE NOTE OUR 


NEW ADDRESS AND 


333333 MODEL T104 0-30/0-30V, each section IA. 

TELEPHON NUMBER seeees Size: 164” x 8” x 10)” high 
: mM Bist Ibs. 

: él 





Weight: 

Price: 

Basically a centre tapped D.C. supply with 
independent controls. 
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REGULATED SUPPLIES ... 





MODEL TI00 25V max at IA. MODEL TI06 0-100V, IA. 
Size: 7h’ x 4° x 54” high ; Size: Zip’ x 13" x 119" hi 
Weight: 5 Ibs. : Standard 19 x of panel) 
Price: : Weight: 

: Price: 








MODEL TI08 SOV max at IA. ; MODEL TIO7 0-100V, 2A. 


Size: 8)” x 53’ x 6)" high : : . 7 * 
——— 8 Ibs. : — ‘Standard 19" x © * panel) 
rice: 60 Ibs. 








Also: A RANGE OF FIXED AND 
VARIABLE STABILISED SUPPLIES UP 
TO 500 Vv 

And: A RANGE OF R.F, STABILISED 


SUPPLIES UP TO 50 K.V. 


rvey:y-Vle 


ie ELECTRONICS LIMITED 
Size: 10}° x 53” x 7}° high 
Weight: 13 Ibs. Beulah Works - Beulah Road 
All sub-units ere su et fixed volteges. th 2g Surrey 
@ 7100/24 is a 24V supply. The owtput cen 
ee eee 8 Telephone: LIVingstone 6606/7/8 





SJ 
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A COMPLETE RANGE OF VACUUM TUBE REGULATED SUPPLIES 


WITH THESE FEATURES .... 
RESPONSE—compiete stability from | c.p.s. to beyond 


100 k.c.s. 


STABILITY —zguaranteed for + 10% mains variation—double triode 
difference amplifiers ensure freedom from drift. 


LIFE—conservatively rated components ensure long life. 


IMPEDANCE—a preset potentiometer allows for smooth impedance 
adjustment from positive to negative values. 


MAINS—200/250 V.A.C. (115V models available). 


FRONT PANEL UNITS—ficted with Plessey Mark IV or Films & | AMP UNIT 
Equipment Jones type plugs & sockets. Please state preference. 


D.C. 
Volts Currents 
OPEN CHASSIS UNITS 
M23 1SOV 0-50mA 6.3V2A & 6.3VIA <0.12 


Effective Volta: 
A.C. Outputs | Resistance | Stability 


KEKE EX KX TT xX 


MLK EK EK TK EK KEK LK TK Ex 


x 


+ 


AIAJAJATATATATATATAIATATATATAIA 


3/3/3/3 
x 


x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 


XIX |X TXT KT xX 


x}? 
. 

= 

ig 


19 in. FRONT PANEL UNITS 


M36 = 


|x| x] KIX] xX] x] x] x 
AJAJATATATAIATAIA 
3/3)3/3/3/3)3/3/3 
Pabab ab ab ab ab ab ae. 


MADE AND GUARANTEED BY 


ROBAND 


ELECTRONICS LIMITED 


MI4A UNIT 
Beulah Works, Beulah Road, Thornton Heath, Surrey Telephone: LiVingstone 6606/7/8 
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POWER 
SERIES 


SUB-MINIATURE 
SERIES 


HERMETIC 
SERIES 


eLECTRo 
METHODS 


Electrical 
vecvoury — ERIS nrc concur 


MINIATURE = 
SERIES st MLL 


* Gold-plated Contacts 


STACKABLE 
SERIES 


SUB-MINIATURE ROUND 
SERIES 


MINIATURE ROUND Illustrated technical data sent on request : 


SERIES 
ELECTRO METHODS LTD., Electrical Connector Division, 


HITCHIN STREET, BIGGLESWADE, BEDS Phone: Biggleswade 2086 (3 lir 





HT at the START 
with your printed circuits .. .? 
and the START is RIGHT here in 


LITTLEJOHN TYPE 122 
DARKROOM CAMERA 


Taylor, Taylor & Hobson 18” wide 
Angle Apochromat Process Lens 


Automatic Focussing & Exposure 
Maximum Drawing Size: 60” x 40° 
Maximum Negative Size: 21” x 20° 
Range: 6x 1 Reduction 

3 x 1 Enlargement. 
Accuracy: Better than 0-1% 


Tectonic are equipped to 
provide a complete service in 
the manufacture of printed MULTITONE ELECTRIC 
circuits :- “AUDIOMATIC 202” 
Design, Layout, HEARING AID 
Drawing, Printing, 4 _Believed to be the smallest printed circuit 
Tooling, Plating, ae in production, size: 0-486" x 0-5”. 
Machining, Drilling, pu Punching tolerance: ++ 0-002" 
Punching, etc. =="  Miultitone Electric entrusted the 
tion of this tiny printed circuit to T.LP. 


Write for Designers Hand- knowing that we could hold the tight 
book which contains a wealth tolerance so essential in this craftsman 


of hitherto unpublished data. built hearing aid. 
24 HOUR PROTOTYPE SERVICE 


~ 


TECTONIC PRINTED CIRCUITS 


TECTONIC INDUSTRIAL PRINTERS LIMITED 


DENMARK STREET, WOKINGHAM, BERKS. 


TELEPHONE: 1150-1 
LICENSEES UNDER BRITISH & WORLD PATENTS. 














SCOTTISH AGENTS:— ELESCO ELECTRONICS LTO 
2. FITZROY PLACE 
GLASGOW cC.3 
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S TYPE - SUPPORTED 


Collet knobs provide secure attachment 
to the spindle without a transverse hole. 
The collet forms part of a strong bush for 
fixing into the equipment panel. Lateral 
thrust applied to the knob is transferred to 
the control panel preventing deflection of 
the component spindle under any load 
conditions. They meet the requirements 
of SRDE (prov) 220/2 as category 40/100 
class H.!. components (SRDE test report 
T.1066 refers). 


EE 19027 for further details 





Plessey 





Finger Knobs 


These components, developed in conjunc- 
tion with Service Research Establishments, 
withstand most arduous conditions of tem- 
perature, humidity, mechanical shock and 
vibration. A few examples are shown here. 


Please ask for Plessey Publication No. 183 





ANTI-VIBRATION COLLET KNOB 


This assembly provides a supported 
finger knob in which the operational 
setting is not disturbed by vibration or 
bumping. 


SPRING 
Wavy wasHer 
PANEL | ee 


COMPONENT’ 
LESS NUT 


“RETAINING NUT 


. COLLET SUB-ASSEMBLY 
BACK NUT 





U TYPE - UNSUPPORTED 


This category includes types based 
upon familiar shapes specified in RCL 221. 
All are collet fixing, as with the supported 
variety, and available with or without 
pointers. Materials and finishes conform 
to DEF 5000 for Services equipment. 





A TYPE - ADJUSTABLE 


Adjustable knobs meeting the require- 
ments of R.C.S. 221, have received 
full R.C.S.C. type approval under Certifi- 
cate No. 546/7 (85) as HI components. 


MARCH 1960 


COMPONENTS GROUP THE PLESSEY COMPANY LIMITED 
New Lane - Havant - Hants. Telephone: Havant 1701 


Overseas Sales Organisation: Plessey International Limited 
liford « Essex Telephone: liford 3040 


@ Hc2 
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HT at the START 
with your printed circuits .. .® 
and the START is RIGHT here in 
this camera we have now installed. 


LITTLEJOHN TYPE 122 
DARKROOM CAMERA 


Taylor, Taylor & Hobson 18” wide 
Angle Apochromat Process Lens 
Automatic Focussing & Exposure 
Maximum Drawing Size: 60” x 40° 
Maximum Negative Size: 21” x 20° 
Range: 6x 1 Reduction 

3 x 1 Enlargement. 
Accuracy: Better than 0-1% 


Tectonic are equipped to 
provide a complete service in 
the manufacture of printed MULTITONE ELECTRIC 
circuits :- “AUDIOMATIC 202”’ 
Design, Layout, HEARING AID 
Drawing, Printing, Believed to be the smallest printed circuit 





Tooling, Plating, 
Machining, Drilling, 
Punching, etc. 

Write for Designers Hand- 
book which contains a wealth 
of hitherto unpublished data. 


in production, size: 0-486" x 0-5”. 
Punching tolerance: + 0-002” 
Multitone Electric entrusted the 

tion of this tiny printed circuit to T.1.P. 
knowing that we could hold the tight 
tolerance so essential in this craftsman 
built hearing aid. 











24 HOUR PROTOTYPE SERVICE 


TECTONIC PRINTED CIRCUITS 


TECTONIC INDUSTRIAL PRINTERS LIMITED 


DENMARK STREET, WOKINGHAM, BERKS. 


TELEPHONE: 1150-1 
LICENSEES UNDER BRITISH & WORLD PATENTS. 
SCOTTISH AGENTS:— ELESCO ELECTRONICS LTO 


2. FITZROY PLACE 
GLASGOW C.3 
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S TYPE - SUPPORTED 


Collet knobs provide secure attachment 
to the spindle without a transverse hole. 
The collet forms part of a strong bush for 
fixing into the equipment panel. Lateral 
thrust applied to the knob is transferred to 
the control panel preventing deflection of 
the component spindle under any load 
conditions. They meet the requirements 
of SRDE (prov) 220/2 as category 40/100 
class H.l. components (SRDE test report 
T.1066 refers). 


EE 19027 for further details 





i Plessey 





Finger Knobs 


These components, developed in conjunc- 
tion with Service Research Establishments, 
withstand most arduous conditions of tem- 
perature, humidity, mechanical shock and 
vibration. A few examples are shown here. 


Please ask for Plessey Publication No. 183 





ANTI-VIBRATION COLLET KNOB 


This assembly provides a supported 
finger knob in which the operational 
setting is not disturbed by vibration or 
bumping. 


PANEL 


COMPONENTS 
LESS NUT 


- COLLET SUB-ASSEMBLY 
BACK NUT 





U TYPE - UNSUPPORTED 


This category includes types based 
upon familiar shapes specified in RCL 221. 
All are collet fixing, as with the supported 
variety, and available with or without 
pointers. Materials and finishes conform 
to DEF 5000 for Services equipment. 





A TYPE - ADJUSTABLE 


Adjustable knobs meeting the require- 
ments of R.C.S. 221, have received 
full R.C.S.C. type approval under Certifi- 
cate No. 546/7 (85) as HI components. 


MARCH 1960 


COMPONENTS GROUP THE PLESSEY COMPANY LIMITED 
New Lane - Havant - Hants. Telephone: Havant 1701 


Overseas Sales Organisation: Plessey International Limited 
Ilford « Essex + Telephone: liford 3040 
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Jee keeps things 
temperate 
for Ferranti 
aboard the ‘Vanguard’ 


The Plannair Blower type 

3PL241-110 operates on 200 volts 

3 phase 400 cycles at a speed of 

11,200 r.p.m. Output 150 c.f.m. at 4” s.w.g. 


This beautifully engineered transformer/rectifier 

unit by Ferranti is installed in Britain's newest 

airliner, the Vickers Vanguard. The unit is, in 

Ferranti’s words, ‘ an assembly giving the mini- 

mum overall dimension and weight.’ 

In such compact equipments, cooling is acritical 

factor. It must be adequate and the cooling 

source must also be lightweight and efficient. 

Like Ferranti, most manufacturers of advanced 

electronics rely on Plannair blowers to solve 

temperature control problems. 

On a weight-to-output basis, Plannair blowers— renege el erg se esi tease 
the whole family of them—are the most efficient | cooling on the main d.c. power supply unit in 
thee world. the Vickers Vanguard. 


Whenever you are faced with the problems of 

getting enough air in the right place, take them  PLANNAIR LIMITED 

to Plannair—that's what the rest of the industry Windfield House - Leatherhead - Surrey 
does! Tel: Leatherhead 4091/3 & 2231 


@® PLA32 
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HARD SOLDER JOINTS 
AND SEALS 


WELDED SEAL 
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GLASS TO METAL SEAL 


TUNGSTEN PLATES 


SILICON JUNCTION 


NEW G-E SILICON RECTIFIERS FROM THE U.S.A. 


COMPLETELY ELIMINATE THERMAL FATIGUE! 


New Medium-Current Units Free From All 
Soft Solder Joints...Offer Higher Working 
Efficiency, Long-term Dependability 


General Electric's new medium-current silicon rectifiers 
completely eliminate a major pitfall of equipment design— 
thermal fatigue of internal solder joints 


The new G-E series offers the designer and equipment user 
these important advantages: (1) The rectifier can be worked 
right up to maximum current and junction temperature 
ratings, even on cyclical type loads, (2) A smaller heatsink 
can be used because no de-rating is necessary to compensate 
for thermal fatigue, and (3) Thermal resistance remains 
constant, assuring long-term reliability. 

The new rectifiers (Series #1N2154-1N2160) are com- 
pletely free of soft solder joints—both inside and out. 170° 
cycling tests on large samples of the 1N2154 did not develop 
a single trace of thermal resistance deterioration at 30,000 


temperature cycles. This is particularly valuable where 
loads are highly cyclical. 

For more complete information, contact International 
General Electric Company of New York, Ltd., Lincoln 
House, 296-302 High Holborn, London, W.C. 1, England. 
Or write to International General Electric Company, Dept. 
MR-60-1, 150 East 42nd Street, New York 17, N.Y., U.S.A. 





Maximum Allowable Transient Peak Inverse Voltage 100 to 
(Non-re-current 5 milliseconds maximum duration) 800 voits 





Maximum Allowable Peak Inverse Voltage 50 to 
(Repetitive) 600 volts 


SS ——_—_—4 





Maximum Allowable Forward Current 25 
(Single Phase — 145°C stud) amperes 


———f 





Maximum Allowable Peak One-cycle 300 

Surge Current amperes 
65° C to 

+200° € 











|} Junction Operating and Storage 
Temperature Range 








GENERAL @@ ELECTRIC 


—U.S.A.— 


MARCH 1960 
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Accurate, remote measure- 
ment extends dramatically 
the application of bridge tech- 
niques. 


Measurement of the individual compon- 

ents of complex impedances to an 

accuracy of +0.25%, without removing H 

them from circuit, coupled with facilities m e€ asu ri ne 

for two, three and four terminal 

measurement, enable the Universal IpF 

Bridge B.221 to be put to an almost 

limitless range of general industrial use. oF at t he e nd of a lead 
The instrument will establish the charac- 

teristics of components and of circuits as long as 
further, special adaptors are available to you like 
cover the measurement of liquid conduc- 

tivity, dielectric constants of solids and 

liquids, dry joints, switch contact resist- 

ance, circuit strays, boundary layer im- 

pedance of liquids, permittivity and loss 

factor of solids and liquids—and dielec- 


tric properties of liquids in test tubes. 


Foolproof, 

direct reading dials 

The Universal Bridge B.221 has as a 
special design feature the layout of the 
controls and displays. A novel mechan- 
ism automatically inserts The cyphers, 
decimals and units of measurement in 
the dial windows. Thus, the errors 
which may be caused by large multiply- 
ing factors are obviated. This facility 
means that the instrument may be used 
efficiently even by unskilled personnel. 
This instrument and its applications are 
fully discussed in Information Service 
Publication AB221—copies available on 
request. 


THE WAYNE KERR 
LABORATORIES LIMITED 
Universal Bridge B221 


Sales and Service 

44 Coombe Road 

New Malden, Surrey 

Telephone: MALden 2202 
@ ws 
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O LIMIT 


Style C-switches are so versatile that any practical contact 
arrangement can be provided. The number of positions 
of the control—up to 18-—-is decided by the latching 
mechanism, and a wide variety of stops governs the limit 
of travel. The contact development determines the 
arrangement of contacts and the number of stages, each 
of which contain two sets of double-break, silver alloy 
contacts. The requirements of any circuit are met by 
assembling items from the standard range. Up to 12 
stages can be assembled in a single column; more than 
I2 stages are arranged in two, three or four columns, 
so that up to 96 circuits may be operated by a single 
control. The order in which make, break or dwell occurs 
is governed by the unique design of cams. Any switch 
can be equipped with a wide range of mechanical devices, 
covering flumerous operations and safety requirements. 


12-position, 18-stage 
switch in two columns, 
with single control 
handle. 


Foreign 


style -switches 


The most Versatile Switches in the World 
Style C-switches are available in five ratings, from 16-200 amp at 600V a.c. 


CHILTON ELECTRIC PRODUCTS LIMITED 
HUNGERFORD, BERKS. Telephone: Hungerford 237/238 
London Offite:19 Old Queen Street, S.W.1. Telephone: TRAfalgar 2239 


APIS 
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THE 


GQNMUAME 


GROUP OF COMPANIES 


in the microwave field 


Instruments for Education, Development and Research 


The 599 Microwave Educational Testbench 


Specifically designed for Universities and Technical Colleges to enable 
advanced students to receive tuition in the latest microwave techniques 
using equipment likely to be encountered during their engineering 
career. A comprehensive handbook giving theory and experiments is 
included with the apparatus which comes fully equipped with both 
Klystron power supply and selective amplifier. 


Frequency ranges of the Sanders Signal Generators cover the following: 

Type Frequency Type Frequency Type Frequency 
CT.312 1.3—4.5kMe/s. CT.313 40—7.0kMc/s. CT.314 7.0—12.0 Mc/s. 
Each Generator comprises a Klystron oscillator in a coaxial resonant cavity fed from 
a stable power source. Provision for the application of square wave or pulse modu- 
lation from internal or external sources is made and an internal R/F power monitor 
establishes a power level of 1 milliwatt at the output of a piston attenuator calibrated 
from 0-100 db. 


Coaxial Line Cavities 


Coaxial line cavities using plug-in Klystrons with adjustable, built-in 
output attenuators are available for the following frequency ranges. 
Type CLC 7-12 Frequency 7.0—12.0 kMc/s Type CLC 4-7 Frequency 
4.0—7.2 kMc/s (illustrated) Type CLC 2-4 Frequency 1.3—4.5 kMc/s. 


Examples from the Sanders Ferrite range include the TBI Broad-band series and the 
F-type miniature systems series. For example, the TBI 16/30 is a broad-band reson- 
ance isolator giving a minimum isolation of 30 db over the frequency range 8.2— 
12.4 kMc/s with a maximum insertion loss of 1.25 db. Input V.S.W.R. is 0.87:1 
minimum. The WG 16F series offers 20 db minimum isolation over the band 8.6—9.6 
kMc/s and has an average power rating of 100W. Overall length of the Isolator in 
this band is only 2 inches and it weighs 1 lb. 6 ozs. Full specifications for these Isolators 
and details of our future Ferrite programme are available from our Sales Office. 


Universal Standing Wave Detector 


Complete microwave analytical test benches for both research, 
development and production test are available for the frequency 
bands 2.60—3.95 kMc/s (S-band) to 26.50—40.0 k/Mcs (Q-band) 
Illustrations show a Universal Standing Wave Detector enabling 
a single carriage assembly to be used with a series of waveguide 
slotted sections covering the bands 2.60—12.40 kMc/s. 


THE 


Products of BMBEAK 


GROUP OF COMPANIES 
GUNNELS WOOD ROAD «: STEVENAGE «- HERTS 
Telephone: Stevenage 981 Telex: 82159 Sanders Stev. 
PRODUCTS OF THE SANDERS GROUP OF COMPANIES INCLUDE MICROWAVE EQUIPMENT, FLEXIBLE WAVEGUIDE 


ASSEMBLIES, MAGNETIC AMPLIFIERS, INDUSTRIAL CONTROL SYSTEMS, POST OFFICE RELAYS, RESISTANCE 
WELDING CONTROLS, PRECISION GEAR ASSEMBLIES 
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Take the best in Constant Voltage 
Transformer design and practice .. . 
maintain all those features proven by 
years “‘in the field”. . . add still greater 
efficiency . . . reduce size and weight . . . 
and then drastically cut the cost — and 
you have the new ‘VOLSTAT’ CV Series. 
Models now available with output 
capacities of 25, 50, 75 and 100 watts and 
range of outputs from 6 to 240 volts — 
all providing assured output voltage 
regulation within + 1% for input 
variations of up to + 15%. 








OS TAPE ALY ED EEE EI 














with the rew Cli Series 


VOLSTA 


CONSTANT VOLTAGE TRANSFORMERS 


WEIGHT REDUCED by over 25%, 
SIZE REDUCED by 40% 
STRAY FIELD REDUCED by over 75%, 


OPERATE AT ANY LOAD 
from ‘NO LOAD?’ to ‘FULL LOAD’ 


WILL OPERATE CONTINUOUSLY AT 
AMBIENT TEMPERATURES from—I0 to +50°C. 





They cost less too ! — Here’s an example 
MODEL CV.25/E MODEL MT.281/E 
Input Voltage 190-260V 190-260V 
Output Voltage 6V . 6V 
Output Capacity .— 25Ww 25Ww 
Dimensions Si x34" x4" 7” x Si” x 49” 
Weight i: 7 Ib. 
PRICE £6. 5.0 PRICE £8.0.0 











Full details in Folder M63 available on request, 


Advance COMPONENTS LIMITED 


een MAINS STABILIZATION DIVISION 6063 
ROEBUCK ROAD « HAINAULT © ILFORD + ESSEX * TELEPHONE : HAINAULT 4444 e®ees°® 
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Se ee TOREUAARTASESE TPR 


Transistor 
Curve Tracer 


Uses: The instrument 

provides an easy and 

convenient means of 

measuring the charace 

teristics of low power 

transistors. Com- 

plete data are obtain- 

able for the p-n-p and 

n-p-n types, i.e., char- 

acteristics for the 

grounded base or 

grounded emitter T t Control! 

z condition may be emperature Controller 

L Band Spectrum Analyser displayed. The Winston/United Steel Temperature 
Frequency Coverage !000-1500 Mc/s, 20-30 cms i Controller provides accurate control of 
Absolute Frequency Measurement + $ Mc/s. temperatures over any required period 
Relative Frequency Measurement + 100 Ke/s. - and its stability is such that it will hold a 
Sensivity minus 85 d.b. relative to |mW at che 5 : furnace at a preset temperature of 1000°C 
input. = to within plus or minus }°C 


a 


a 


YO POPPERS HARROLDEE PrDeY hy 


atiqaenepgyet 


INSTRUMENTS - COMPONENTS - PRODUCTION FACILITIES 


WINSTON 


Semi-Decade Oscillator 





WINSTON 
ELECTRONICS LTD 
nn 


FREQUENCY RANGE: 


10 c.s. to 100 Kes. in four main ranges with 
slow-motion vernier dial for setting a contin- 
uously variable frequency within the main 
ranges. The dial is engraved with both direct 
reading and vernier, for more accurate re- 
setting. Calibration accuracy 1°. 














OUTPUT: 


Sine wave variable from 0-10v peak, adjustable 

with a high impedance variable attenuator and 
divider switch giving ratios of XI, X0.1, X0.01, X0.00I, 
attenuation. Total content of harmonics, and hum is less 
than 1%. Square wave of fixed amplitude of [0v » 5% 


maximum drop at 10 cps. is 2°%. The cise and fall time 
at 100 Kes is | Micro sec. Price £48.10.0. 


Il 











gn 


i 


GOVETT AVENUE, SHEPPERTON 


TP DN STON SEStRONICS MIDDLESEX. _teerroms: winston, Shepperton 
i LIMITED WALTON-ON-THAMES 26321/5 


Te ephone 


SUB-CONTRACT IN ADDITION TO THE ITEMS 

Full sub-contract facilities for FEATURED GENE THE WINSTON 
RANGE OF ELECTRONIC 

the development and manufac- EQUIPMENT INCLUDES :— 

CAPACITOR BOXES 


Actual Size ture of Electronic Equipment 
and Sheet Metal Work. 
Shockley 4-layer Diode Coil Winding Facilities. 


A self - actuated silicon switch with operating 

characteristics based on the principles of tran- A.LD. and A.R.B. Approved. 
sistor action. it is a two terminal device with 

two stable states: (1) an “open” or high resis- Write for full particulars of 
tance state of more than one megohm, and 


(2) 0 “cleseS” or tow sesiotance state of « fow facilities available and catalogue 


ohms. 
Switching voltages range from 20 volts to 200 
volts. 


of Instruments and Electronics. 


HAUL. 


TU UL LLL CL LLL LIAL TAA RTT 
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RESISTOR BOXES 

“X" BAND SPECTRUM ANALYSER 
“S$” BAND SPECTRUM ANALYSER 
“L” BAND SIGNAL GENERATOR 
VALVE VOLTMETER 

TRANSIENT OSCILLOGRAPH 
BECKMAN/BERKELEY RANGE 
HELIPOTS 

DIALS 

SHEET METAL WORK 

STANDARD METAL CASES. 


MARCH 


fA. HHONEESN AHORA Seed 


1960 
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Due to increased manufacturing capacity we are in a particularly favourable position to supply quantities of 
certain crystal holders and valve holders as illustrated. If you use these components we recommend you to get 
in touch with us. We may be able to let you have the type you want at an attractive price. 

We can also quote you exceptionally keen prices over the whole of our normal range of radio, TV and electronic 
components. 


1 CRYSTAL HOLDER, STYLE A RCL 271 CAT. NO. HC1/1 
2 CRYSTAL HOLDER, STYLE B RCL 271 CAT. NO. HC2/1 
3 CRYSTAL HOLDER, STYLE C RCL 271 CAT. NO. HC3/2 
4 BASEBOARD VALVE HOLDER B9 CAT. NO. VH69/9 


Manufacturers are invited to 
write for full details of our complete range of components. 


TC HL Il] NX exectnome components 


Associated Electrical industries Ltd 


Radio and Electronic Components Division 

PD 17,155 Charing Cross Road, London, W.C.2. 

Tel: Gerrard 8660. Telegrams: Sieswan Westcent London. 
cuc 17/26 
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FALKS “Truncolite 
is in 10 ft. lengths 
and can be used 
with 4. 5 or 8 ft. 
fluorescent fittings 
single or twin lamps, 
with or without 


reflector 


FALKS ~Truncolite” 
for Large-scale 
Industrial Lighting 


FALKS “Truncolite"’ provides you a FALKS, the long estab- 
with an infinitely extensible and ~ lished lighting special- 
i ists, designers and man- 
ufacturers of all types of 
’ fittings. Lighting Engin- 
tinuous trunking. ‘‘Truncolite’’ is eering Services freely 
ideal for all large-scale industrial : : | available. THERE'S A MODERN FALKS 
lighting applications. ae . i We welcome your inquiries FITTING FOR EVERY PURPOSE 


81 FARRINGDON ROAD, LONDON, E.C.1. Tel: HOLborn 7654. London Showrooms: 20/22 MOURT STREET, PARK LANE, W.1. Tel: MAYfair yh 
AP 124 


widely adaptable base for fluores- 


cent lighting schemes using con- 
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Voltage straight and level... 


WITH TEXAS 185000 SILICON ZENER REGULATORS 


SHUNT STABILISERS... 





The Texas 1Ss000 series of Silicon Zener Regulators have many 








advantages over gas-filled tubes in shunt stabiliser circuits. In 
particular Silicon Zener Regulators do not need a striking voltage 


greater than their running voltage, they are available in a wide range 





of voltage and the Texas 1S§000 series can dissipate up to 8 watts. 








PROTECTION AGAINST TRANSIENT VOLTAGE SURGES... 


The ability of the 1S5000 series of Zener Diodes to handle high power 
surges makes them particularly suitable for the protection of tran- 
sistors against short duration voltage surges. Maximum current 


permitted is much greater than the steady current rating since the : T | 
TYPICAL AMPLIFIER 





duration of the current through the diode is short. 





WA 





The Texas 1S5000 series Zener Diodes can be used as filter com- 


OuTPuT 


SMOOTHING ELEMENTS... iq 


ponents to give an output with low ripple content. The advantages 


of dispensing with bulky chokes and capacitors can be significant. | 


8 WATTS - 15 to 150 VOLTS 


© 5% or 10% tolerances © conventional or reverse polarity or double anode clipper 

© Designed to meet the most stringent requirements ® —65°C to + 150°C operation 

JOINT SERVICE TYPES. Many Texas transistors meet CV specifications. If you have a requirement for 
British Inter-Service types please write for full information. 














TEXAS — INSTRUMENTS 


Linmite& os 
DALLAS ROAD BEDFORD ENGLAND 
BEDFORD 68051 § CABLES: TEXINLIM - BEDFORD 


0.100 
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High Stability Communications Receiver 


The Eddystone **880"’ High Stability Communications Receiver, now 
in full production reaches high modern standards. It has been 
designed expressly for use in professional communications systems and, 
with the many refinements provided, is widely versatile in its applications. 


The principle employed results in an exceptionally high degree of 
frequency stability. Throughout the tuning range of the receiver, which 
is from 500 kc/s to 30.5 Mc/s, the long term drift does not exceed 50 cycles. 
Particular care has been taken to reduce spurious responses to an absolute 
minimum and the figures for such characteristics as cross-modulation, 
blocking, inter-modulation and image ratio are extremely good. The 
electrical performance is well maintained in every way and conforms to 
accepted professional standards. 


There are two fully tuned r.f. stages and all tuning is accomplished 
with a single knob. The tuning rate is linear and the large clear scale 
shows only the range in use. The frequency can be set to within one 
kilocycle. Radiation at any frequency has been reduced to a very low 
figure. Comprehensive information and full specification available on 
request to Commercial and Professional concerns. 


omfoctued STRAT TON & CO. LTD. iis 
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HIGHLY STABILIZED OUTPUT 
VERY LOW OUTPUT IMPEDANCE 
VERY SMALL RIPPLE CONTENT 


MODEL 1328 LABORATORY POWER UNIT 


Model 1328 provides a continuously variable output monitored by two 
front-panel, mirror-scale, voltage and current meters. It is eminently suit- 
able for use in the design stage of transistor circuits where a power supply 
of high purity is essential. 

Output: 0-30V at 1A. 


MODELS 1326 & 1329 LOW VOLTAGE POWER UNITS 


The 6V Transistorized Power Unit Model 1326 is an ideal supply for transistor d.c. 
amplifiers, transistor pulse-technique circuits and filaments of thermionic valve 
amplifiers, particularly in low-level microphone stages. 


MODEL 1326 MODEL 1329 
Output: 6V at 0-2A, Output Voltage: Continuously variable 5V-10V. 
Output Current: 0-1A in range S5V-9V 
0-0.5A at 10V. 


(chassis mounting) 


MODEL 1327 BATTERY ELIMINATOR 


The Battery Eliminator Model 1327 has been designed primarily to power the 
Cossor Pre-amplifiers, Models 1430, 1434 and 1440, but it can be used in many 
other applications requiring a power unit to provide high and low tension supplies. 


L.T. Supply: Output 6V-6.5V at 1.7A. 
H.T. Supply: Output 120V at 1SmA. 


Please send for the latest Cossor Catalogue or ask for a representative 
to call and discuss your special requirements. 


COSSOR INSTRUMENTS LTD 


The Instrument Company of the Cossor Group 


COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, LONDON, N.5. 
Telephone: CANonbury 1234 (33 lines). Telegrams: Cossor, Norphone, London. Cables: Cossor, London. Codes: Bentley's Second. 
TAS/CL.18 
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Made throughout in polished stainless 
steel 


Single action door openings. 
Rectangular with self spacings to suit. 
Double ended controls. 


Electrical interlocking of air inlet and 
isolation valve. 


Outer cover hermetically sealed. 


DOUBLE ENDED 
STAINLESS STEEL 
VACUUM OVENS 


with glove box for semiconductor devices 


Temperature Range 0°-300°C. or 
equivalent F. 


Temperature Control: 
Normal 473°C. 
Special + 1°C. 


Internal Spacing 7” x 8” x 18”. 
(can be altered to special requirements). 


Vacuum Range. 
To 10-* m.m. 


Respective Vacuum Gauges incorporated. 


aciibaeitie sites tele Automatic air inlet valve on Backing Pump. 

bose getnny een d a Visual Indicators and fuses on all switches. 
thout 

sphere, WS ment @ ow Flanged for fitting into Dry Box. 


Ovens. 


@ We design and manufacture Ovens to Customers’ special 


requirements. Should you have any problems in this field, our 
Technical Department is always willing to help you solve them. 
Vacuum Ovens with temperatures of up to 600°C are also manu- 
factured by us on similar lines but with Sectional Heating and 
Water-Cooled Ends. 


We design, manufacture and supply Vacuum Machinery to major 
companies in Great Britain and Overseas. 























LOW CURRENT END 
OF CHARACTERISTICS — | 
DRAWN TO A 
LARGE SCALE 


L (mA) 10 








Voltage stabilisation down to exceptionally low 
currents is provided by Mullard Zener Diodes. This 
feature is particularly marked in the higher voltage 
types where stabilisation is provided at currents as 
low as one milliamp. In all types the dynamic 
impedance is low and the zener characteristic is 
very sharp. 





VOLTAGE (V) 


Nominal in.) Max. 
5°., Tolerance Range ‘ . 


OAZ200 
OAZ20! 
OZA202 5.1 
OAZ203 5.6 
OAZ204 6.2 
OAZ205 6.8 7.2 
CAZ206 7.5 7.9 


8.2 8.7 
A 7 
OAZ20 91 96 


47 5.0 
5.4 
6.0 
6.6 


1S, Tolerance Range 
OAZ208 4.2 5.0 
OAZ209 ‘ \ 6.0 
OAZ210 ‘ . 7.2 
OAZ21! : 8.7 
OAZ212 10.6 
OAZ213 ’ 15 











MULLARD LIMITED - SEMICONDUCTOR DIVISION 
MULLARD HOUSE - TORRINGTON PLACE - LONDON WCI - LANGHAM 6633 , 


zener 
diodes 


voltage 
Stabilisation 
down to 
exceptionally 
low currents 


Two ranges of these diodes are available. One with 
approximately 5% tolerance voltages, and the 
other with approximately + 15% tolerance voltages. 
In both ranges the change of Zener voltage with 
temperature is only very small, and the operating 
temperature is from —55 to + 150°C. 

Write on your company notepaper for complete data. 


Mullard 


semiconductor 
division 


ae 
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NOISE 
MEASURING 
EQUIPMENT 

TYPE 123 


For operation at 
frequencies in the 
range 5—I! Kmc/s 

for the analysis 

of spurious a.m. 

and f.m. Fine 
resolution permits 
accurate measurements 
at signal to noise 
ratios of 135 dbs 
for modulation 
frequencies in 
the range 
500 c/s to 
95 Ke/s. 


For further information write to: 


JAMES SCOTT & CO. (Electrical Engineers) LTD 


Manufacturing and Electronics Division 


68 BROCKVILLE STREET, CARNTYNE INDUSTRIAL ESTATE, GLASGOW, E.2 
Telephone SHETTLESTON 4206-9 
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A new Grommet development 





a | ee ©) @) ©) =) eh ee 
EMPIRE RUBBER GROMMET 


Tabilalhi-tb ae>lotetelealasleler-lilalemiame ti —m 
rozolel-jiel-le-lelh ma-1elelet-)-ma-lalel-me)m-ip4—.- 
ok=sor-tel-1- mm lal-m-t-leal-meolcelasiasl-)m@et-lamel-mer-t-lem alia 
Toe Asies le olr- his miele: @al-1-t-1-1-mel ai er-lell-m-Ip4-7_ 


— ks 2 4 

This newly developed self-conforming grommet, of sizes and be weather-, water- and dust-proof at a 
because it is immediately self-locking against the variety of angles to the cable or rod. 

elements, is the solution to many of an engineer’s 

sealing problems. Because of its capacity to conform to many varying 
Any one size will not only accommodate itself to a requirements, it enables a workshop stock range 
variety of mounting plate thicknesses, but (designed of grommets to be reduced to perhaps one tenth of 
for cable or control rod) will take these in a variety that at present maintained. 


THE NEW BLIND GROMMET | THE NEW DESIGNED GROMMET 


iy SECOND SEAI 
it) 


MUR 


FREE 
Note how when sprung into position the grommet pro-__In the cable grommet variety the same double pressure 


vides a perfect double seal by its own permanent pres- __ seal is created, allied to tight seal on various diameters of 
sures. The angled groove also creates a tight pressure cable. This new grommet gives sound sealing at ail 


hold on the metal plate. vital points. 


In the conventional grommet, only 
one thickness of plate and only one 
A useful feature of this cable grommet is that by reason of the designed taper size of cable can be accommodated. 
of the cable entry and the flexibility of the web, a considerable angle of cable No effective seal is afforded by the 
entry and a variety of cable size are possible. This avoids necessity for special arallel groove 
grommets with angled bores. P g ‘ 


| 
| 
| 
| 


Now being produced in a range of sizes. ww 
for Catalogue section 


THESE GROMMETS WILL SOLVE : and detailed particulars. 
YOUR SEALING PROBLEMS. 


EMPIRE RUBBER COMPANY - DUNSTABLE - BEDFORDSHIRE - ENGLAND 
R.B.10 
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SMITHS 


Magnetic Particle 


COUPLING 


Smooth as a hydraulic coupling, but without 
the drag, positive as a friction clutch but never 
needing adjustment for wear, SMITHS magnetic 
particle COUPLING provides accurate 

control of torque without complications. It acts 
as a coupling or brake in either direction 

and can be remotely controlled from 

any distance. 

If your requirements include coupling units 
with torque capacities between 1/3 and 

200 ft/Ib, let us advise you on the application 


of these units in your plant. 


\ 1 ’ 
VM 1i\ S$. SMITH & SONS (ENGLAND) LIMITED 


aP92 INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON. Telephone WITNEY 678 
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You could save up to £3,000 p.a. using 


AZOFLEX FB iIntense-line Paper ina 


Niodel 150 AZOFLEX Copying Machine 


N.B. Many business and industrial concerns find that 
it pays them to hire certain AZOFLEX dyeline 
machines, rather than buy them outright. Alternatively, 
rental purchase may be preferred. 

May we send a representative to discuss in confidence 
the most beneficial terms for your company ? 








AZOFLEX is the word for fast, economical copying. 
Using AZOFLEX FB intense-line paper, you can 
get 10,000 copies of invoices, documents, parts-lists, 
etc., every working day from the Model 150 
AZOFLEX combined automatic printer/developer. 
Consider these major economies: 


AZOFLEX FB dyeline paper supplied in 
rolls is 3 cheaper than cut sheets. SAVING: 
approximately £1,800 per annum on output 
of 10,000 (13” x 8") dyeline prints per day. 


Output of only one Model 150 with one 
operator is the equivalent of four machines 
hand-fed by four operators. SAVING: 
approximately £1,100. 


Even if your requirements are only 5,000 copies a 
day, your total annual saving can amount to £1,000 
per annum, and leave your AZOFLEX operator 
time for other duties. AZOFLEX dyeline copying 
saves time, saves space, saves staff, and saves 

real money. 





TTY az cftex 


PHOTOCOPYING PAPERS & MACHINES 


ILFORD LIMITED, INDUSTRIAL SALES DEPT. AZ21G, ILFORD, ESSEX. TELEPHONE: ILFORD 3000 
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New Luxol 
Acrylic Stoving 
Finish 


Almost as hard as Vitreous Enamel! 


Here is a new, harder, tougher stoving finish than has ever before 
been available to manufacturers and processors of domestic and 
industrial equipment. 

In terms of hardness Luxol Acrylic Stoving Finish is almost 
comparable to vitreous enamel, though considerably cheaper and 
less liable to chip during assembly. It brings a new improved 
standard of protection to every type of product. Colours are 
crisper, cleaner and possess exceptional stability; white is really 
white and will not yellow with age. 

Moderate overbaking has no effect upon Acrylic colours; fewer rejects 
contribute still further to reducing production costs. 





Luxol Acrylic Stoving Finish offers much to 
a great variety of products. 
REFRIGERATORS—_L onger, smarter life with its increased 


toughness plus flexibility, perfect colour retention and new colour 
brilliance. 
WASHING MACHINES—Greater durability with superior 


stain and detergent resistance. 


GAS AND ELECTRIC COOKERS AND WATER 
HEATERS, ELECTRIC IRONS—Now more efficient with 


a finish that is unaffected by temperatures between 350° - 400° F. 


HOSPITAL, KITCHEN AND BATHROOM 
EQUIPMENT, METAL FURNITURE—<)) improved 


products with the ability to maintain their immaculate appearance 
throughout years of use. 











luxol Acrylic Stoving Finish does not interfere in any woy with existing production systems. 


BRITISH PAINTS LIMITED 
INDUSTRIAL FINISHES DIVISION 


Portland Road, Newcastle upon Tyne, 2. 
Northumberland House, 303-306 High Holborn, London,W.C.! 
31, Wapping, Liverpool. 


Belfast * Birmingham ~* Bristol * Cordiff Glosgow leeds * Manchester © Norwich 
Plymouth ~ Sheffield * Southompton Swansea ond all principal towns 
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is" yore 


. than one of tackling the 





oes of components in the 
electronics industry—and BRAY- 
HEAD know a good many! Here, 
a team of specialist designers are at 
your disposal . . . a range of pro- 
ducts, second to none, is yours to 
choose from . . . and finally, you 
can be absolutely certain that 
every Brayhead component will be 
precision manufactured to your 
exact specifications, and produced 
to the highest standards at the 
most economical cost. Remember, 
there are more ways than one of 
tackling your problems... 
Consult Brayhead now! 


TURRET TUNERS 
VALVE HOLDERS 
F.M. UNITS 
1.F. COIL & VALVE SCREENING CANS 
VALVE RETAINING CLIPS 














iH % meal 


SERVING INDUSTRY 


FULL VIEW WORKS - KENNEL RIDE 
ASCOT - BERKS 


Tel: Winkfield Row 427/8 or Ascot 1907/8/9 
Grams: Brayhead, Ascot 








ELECTRONIC ENGINEERING MARCH 1960 





EE 19 049 for further details 


Can you afford 


a defective tube? 


“INTROVIEW” 


NON-DESTRUCTIVE 
TESTING EQUIPMENT 


(Manufactured under licence from 1.CJ. Lid.) 


Recent development of the “ Introview ” non- 
destructive testing equipment now enables it to be 
used for checking grades of stainless steel tubing. 


A range of frequencies is employed to facilitate 
accurate testing by eddy-current principles with an 
instrument which is equally valuable for production 
testing and for checking in service. 


SPERRY GYROSCOPE COMPANY LIMITED 


INDUSTRIAL DIVISION 
Great West Road, Brentford, Middlesex. 
Telephone: ISLeworth 1241. 
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LCLERE COMPANY 


WLEY ROAD OXFORD 


Beiclere, Oxford 


THE BE 


171 CO 


rd 43431-2 = 


Phone: Oxfo 
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QUIET 
AS A “STAND E215 
MOUSE: 

OUR FORCED 

AIR-COOLED 


K 390 
A TWO RESONATOR 
OSCILLATOR KLYSTRON 


Specially designed for low noise characteristics, the K350 is just one of the 
large range of Klystrons manufactured by the English Electric Valve Co. Ltd. 
It operates in the 8500-10000 Mc/s range and has mechanical tuning. 
For data and information concerning any of our wide range of thermionic 


tubes for industry, write to the Company 


“ENGLISH ELECTRIC 


AGENTS THROUGHOUT THE WORLD 


wea nT, . Chelmsford, England 
ENGLISH. ELECTRIC VALVE C0, LTD. aca tae | 


APi4i 








MARCH 1960 ELECTRONIC ENGINEERING 





EE 19 052 for further details 


Designed to offer the widest possible range of 
accurate and reliable measurements at the 
lowest possible price, the versatility and useful- 
ness of the Multiminor is now further extended 
by specially designed leads. These new leads, 
available at no extra cost, will accept crocodile 
clips or PRODCLIPS. 


tris 


The Multiminor takes full advantage of the possi- 
bilities of printed circuit techniques to achieve 
outstanding compactness and economy of weight. 
The scale is clear and open. The fine red coloured 
pointer and effectively damped movement facilitate 
easy and rapid reading. 


For use in Radio, TV, Electronics, Motor Vehicles, 
domestic appliances, workshop equipment, you'll 
find the Multiminor a great little meter! 


MULTIMINOR 


Use PRO DCLIPS (rat. No. 748811) 


with the Multiminor 
These cleverly designed spring-ioaded 
insulated prods are the complete answer to 
a long-standing problem. Press the trigger 
to open, release to grip. Keep your 
hands free no matter how difficult of 
access your test points may be! 


15/- per pair 


sushif 


List price: £9: | Os. 


complete with Test Leads 
and Crocodile Clips. 


Leather case if required 39/- 


Size: 5§ x 34 x Ig in. 
Weight: | Ib approx. 


MULTIMINOR Jail eed 


Write now for illustr_ted literature to:— 


AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON - S.W.1! 
ViCtoria 3404 (12 lines) 


PPPPPTTS 


<<<<<< 





A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES 
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Why it will pay you to study 
the possibilities of the 


Substantial saving in weight 
High degree of flexibility—no metal fatigue 


Terminations fit British and American 
connectors, junction boxes, etc. 


Withstands temperatures from —70°C to COND UIT SY STEM 


+ 240°C —continuous rating 
Provision for pressure sealed electrical system 


Eliminat ial cable 1 lded 4 if you are interested in 
iminates special cabie lays, mouide 

harnesses, and problems involved in any of these design 
encapsulation features you cannot 
ignore the Superfiexit 


Simplifies connector wiring and permits easy 
conductor changes patented ‘Confliex’ 
Assembly in situ requires no special tools Condult System now 

pont y , being widely used by 
Provision for double-screening on R.F. circuits leading Electronic Manu- 


Conduit unaffected by ester-based fluids facturers. 


SUPERFLEXIT LTD - BUCKINGHAM AVENUE - SLOUGH - BUCKS 
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USE SYNTHESISERS 
W h e n A new concept in signal generators 


THEY MAKE OTHER SIGNAL GENERATORS OBSOLETE 


XUA 10 c/s to 30 mc’s in I-cycle increments 
XUB zero to 10 kc/s in §0-millicycle increments 





The types XUA and XUB Frequency Synthesisers are crystal controlled 
precision signal generators which together will produce a precise 
frequency anywhere between the limits of 1 millicycle and 1 kilomegacycle. 
. 3 They simplify and enable quick solutions to be obtained to the most 
re C i S e difficult problems met with in the development of oscillators, filters and 
resonant circuits, including the VLF and servo fields. Can be used inde- 
pendently or in cascade. Stability and discrimination is 100 to 1,000 times 
PP a oe ae ae en ee ee better than with conventional generators. 
Versatility is considerably increased by adding Accessory Units— 


f Enograph Recorder—Selective Amplifier ASV—Ten-times Frequency 
if e Ul & nl 3 Multiplier XVD—Phasemeter PZN. With these, automatic recording of 
drift, bandwidth, amplitude and phase versus frequency response can 
be made, quickly, in the range zero to 300 mc)s. Other units are 

available to extend measurements beyond 3,000 mc/s. 


Write or ’phone for complete 


details of this most modern AVEL-INFORMATION brings you current informa- 


method of quick, precise 
measurement — ju st one tion on the latest in measuring techniques, equipment 


example of the superb equip- and components—please write for copy. 
ment we have available. 


AVELEY ELECTRIC LIMITED 


SOUTH OCKENDON ESSEX TELEPHONE: SOUTH OCKENDON 3444 TELEX 24120 AVELOCKENDON 


P4289 


wae 
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we can get |] you outofa 


ye 


| | stabiliser problem 


If you're worried about varying voltages... 

or if you're in a rage over rectifiers or in 

a diode of despair—don’t worry. We'll get you out 
of all that! (Why, we’ve made some of our 


customers actually beam at tetrodes!) It’s because 





we've experienced over 40 years bottling up 
valves—Tx, Rx, rf, audio, hard, soft, gov’t., special— 
that problems like this no longer hold any 

terrors for us. Also, we’ve everything on the 
research and production side you could possibly 
wish for. So the next time you’re enveloped ina 
valve problem, particularly one involving 


Corona Stabilisers, let us know. 





valves are obtainable from 


THE M-O VALVE Co. LTD 


BROOK GREEN * HAMMERSMITH * LONDON W.6 


A subsidiary of the General Electric Co. Ltd 
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At 120° in the shade, human survival becomes certainly sticky, 
if not altogether chancy. Sufiex electronic components are 

made of sterner stuff. For instance, the Sufiex Polycarbonate 
Capacitor—made specifically for hot places—feels slightly 

chilly at a mere 120 F, and keeps cool and collected even 

at 120°C (248°F), combining small size with these remarkable 
characteristics : Capacitance stability better than 5°, with 
continuous operation at 120 C or under high humidity ; low 
power factor and high insulation resistance ; negligible de-rating 
at maximum temperature. If you are getting hot under the collar 
about a heat problem, please allow Sufiex to administer a 
cooling draught of sparkling Polycarbonate. 


POLYCARBONATE CAPACITORS 


Sufiex Ltd 
35 Baker Street London W1 WELbeck 0791 
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GLASS—METAL 
SEALS 


SiCMERS ESISO8 Swan iTS 





AND ENCLOSURES 


SIEMENS EDISON SWAN LIMITED 


WRITE FOR THEM! 


MARCH 


Do you make hermetically sealed devices involving 
electrical connections? If you do send for these two booklets 
about “Ediswan” Transistor Headers and Glass to 

Metal Seals. You need this information at your finger tips 
when you’re buying seals or headers because a lot of 
seal-making experience that you don’t get anywhere else 
goes into both these “Ediswan”’ product ranges. 


Associated Electrical industries Ltd 


Radio and Electronic Components Division 
PD 16, 155 Charing Cross Road, London, W.C.2 


Telephone GERrard 8660. Telegrams Sieswan Westcent London 
CRC 16/10 
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of 


Small Signal Alloy and Diffused Junction Diodes 


Low, Medium and High Power Diffused 
S F Mi i C 0 N D U CTO R Junction Rectifiers 


Zener Reference Diodes 
Voltage Variable Capacitors 
High Speed Alloy Junction Diodes 


2 Terminal Tetra Layer Switching Diodes 


D FV | C ES High Voltage Rectifier Units 


Photovoltaic Cells 
Zener Power Regulators 


TO BE INTRODUCED SOON 


High Frequency Diffused Junction Transistors 
Alloy Junction Transistors 

High Power Diffused Junction Transistors 

3 Terminal Tetra Layer Diodes 


[alerranti 


FERRANTI LTD 


GEM MILL - CHADDERTON - OLDHAM LANCS MAIn 666! 


London Office: Telephone TEMple Bar 6666 
FE 200 
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HIGH EFFICIENCY 
F R FW- FIX} N C BORING TOOLS AND DRILLS 
For cutting holes in any material— 


concrete to glass—Rawlplug tools are 


the speediest, most efficient 
and durable in the world. 
Sizes and types to meet every 
need—hand, electric or air 
power. Among hand 
percussion tools are Rawl- 
drills, Stardrills, Tubular and 
Wall Boring Tools. For hand 
or power—Durium, the 
x world’s fastest masonry drill, 


and Durium Glass Drills. 
Power only—Vibroto, Rawicrete, 
Durium Hammer Drills, etc. 


the world’—you’ve known that for years. But have you noticed 
h wha : eit R.P.1. SLOW SPEED 
ow much faster even Rawlplugs are today, with the sensational 
ELECTRIC DRILL 


. The abrasive and heating 

action of masonry 

and glass require relatively 

slow drilling speeds 

for maximum efficiency, 

and the R.P.1. meets this 
This extra powerful #7 need perfectly. Chuck 
Electric Drill exploits te speed on full load— 
to the full the = be 450 r.p.m. A comfortable 
amazing fast-cutting tool to handle (weight 
qualities of Durium under 5 Ib.), and 
Masonry Drills and easy to use overhead 
Durium Glass Drills. without fatigue. 


RAWLPLUG DRILL HAMMER 


This ingenious attachment converts a suitable 
electric drill into a Power Hammer which 
rapidly bores holes ineven the hardest masonry! 
A sturdy high-precision tool, thoroughly 
proved and used by famous Contractors, 

the Rawiplug Drill Hammer is a 

magnificent time-and-money saver. 

Suits any electric drill with working 

speed up to 2000 r.p.m. and 

minimum }” chuck. Speed—one 

blow per chuck rev. Weight of 

blows adjustable ‘light’, ‘medium’ 


FOR ALL SCREW SIZES ——— 
There’s a Rawlplug for every size of screw up to }” diameter coach 
screws, which take a load of 4 tons! Rawiplug VIBROTO 
Rawiplugs are the fixing for neatness as well as speed and strength—no 
mess, no damage to surrounding materials, almost invisible in position. Drilling Machine 
Being rotproofed and waterproofed during manufacture, they can be 
used under all climatic conditions. Screws can be withdrawn and 
replaced without affecting the efficiency of the Rawiplugs. 


‘Rawiplugs are by far the speediest method of screw-fixing in 


Rawiplug drills and power tools now available for drilling the 
holes in all kinds of masonry? It’s well worth looking into! 


The performance of this sensational 3 in 1 
power tool must be seen to be believed— 
three high-precision machines in one! 

The Vibroto provides (1) dual vibration 
Write now for illustrated literature containing full details action (with Vibroto Drills, faster masonry 
of RawIplug Fixing Devices and the many high drilling even than Durium!); (2) Rotary 


R : action for standard Durium Drills; (3) general f 
performance Raw!iplug tools (hand, electric and pneumatic). on jaa Hew eth el endiidiendh Gidlee 


drills. Vibration frequencies 7,500 and 


THE RAWLPLUG CO. LTD., 11,200 per minute. Weight 9 lb. Length 
CROMWELL ROAD, LONDON, S.W.7 overall 18}”. Fully guaranteed. 


Telephone: FREMANTLE 8111 (10 LINES) TJe/egrams: RAWLPLUG SOUTHKENS LONDON 


eee 


The world’s largest manufacturers of fixing devices 


ones 
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Vital links in controlied movement 


A body needs muscles to control 

movement in very much the same way as a mechanism needs 
springs. These vital links take the stress and strain 

of every day rigorous use — nature provides the 

muscles SALTER provides the springs. 

Two centuries of experience and development 

in the manufacture of springs of every type have enabled us to 


keep ahead of the ever-changing requirements of industry 


By courtesy of Laycock Engineering Ltd. 











EL: 


J 
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For springs with 
the highest reputation 
and top performance 
specify SALTER 


all-action springs. 


The applications for 
SALTER springs are wide and 
varied — from heavy machinery 


to finely balanced instruments. 








/ 
/ 


SALTER ESTABLISHED 1760 


GEO. SALTER & CO. LTD. 
ee us WEST BROMWICH 


STAND Z.3 ENGLAND 
Electrical Engineers (A.S.E.£ 


Exhibition, Eorl’s Court 4 \760 
April Sth — 9th. . 


at 
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New 
boX-1(-1e1(els 


ERATRON 


GS10G 


simplifies 
multi-stage 
bi-directional 
counting 


Multi-tube bi-directional counting has always been an involved and 
expensive procedure requiring the use of many components and careful 
circuit design. The need for this facility has become increasingly apparent 
with current developments in electronic weighing, machine tool control, 
shaft position indicating, computing and similar techniques. PROVISIONAL DATA 
In these and allied fields the answer to multi-stage, bi-directional counting 
is the GS.10.G—the latest addition to the well-known Dekatron range. Max. Counting Rate 
Incorporating ‘‘routing guides’’ to provide glow-direction sensing, inter- Max. Anode Current 
decade coupling becomes simple and requires no gating. ae Se ee 
68K () cathode load . 
Readout can be made directly from glow position as in other Dekatrons Susie Gules Ortcn <> Renationde. 
but for ideal remote presentation we recommend one of the Digitron Double Pulse Drive — Duration 
register tube series. 
Increased ruggedness, even greater reliability and smaller size are 
additional design features which will appeal to the ‘‘electronics’’ designer. 


Enquiries should be addressed to:- 
TECHNICAL SERVICES DEPT. 


AA (GSO)\N TUBE DIVISION 


DEKATRON AND DIGITRON ARE ERICSSON TRADEMARKS 


ERICSSON TELEPHONES LIMITED 
Head Office: 22 LINCOLNS INN FIEL DS, LONDON, W.C.2. Tel: Holborn 6936 
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NEW FROM ROTAX 


Light weight Rotary Actuator 


The unit embodies a small yet highly efficient electric PERFORMANCE 
motor specially designed for light load applications. Operating Voltage 220—250v. A.C./D.C. 


The Rotax Rotary Actuator weighs only 1 Ib. 7 ozs. Power Consumption 15 watts. 
Maximum Torque 6 Ib. in. at 60 r.p.m. 


Other shaft speeds available. 
Ultra fast stopping of output shaft. Over-run (Output Shaft) 
High starting torque. 


and has four important design features. 


Rating Motor Operating Solenoid 
3 mins. or 5 secs. on 5 secs. off continuous. 
High serviceability. 500,000 operations between overhauls. 


Limit switch control of output shaft revolutions. 


INDUSTRIAL GROUP ROTAX LIMITED 


Willesden Junction, London, N.W.10 (ELGar 7777). 
LUCAS-ROTAX (AUST.), PTY LTD., Zetland, New South Wales, Australia. 
LUCAS-ROTAX LTD., Toronto 13, Ontario, Canada. 
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“ 


LOOK HERE, PROFESSOR — 
DON'T YOU KNOW THAT THE 
2N 502 WILL GIVE A POWER 
GAIN OF 10dbs AT 200M /cs 
AND IS NOW AVAILABLE HERE 
AT 52/-! 
THAT'S ALMOST A 
50% REDUCTION // 


CHENEY MANOR - 
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Refer to Bulletin No. SR2005 
LATEST VACUUM 
DEPOSITION PROCESS GIVES: 
@ High inverse voltages, 26, 30, 33, 36 volts @ High current density, 26 amps. (F.W.) for 
R.M.S. per plate a 6” x 7}” plate. 
@ Maximum rectified power for given vol- 
@ High temperature operation up to 45°C ume 


ambient with no derating. Satisfactory @ Proved reliability by unique bellows spring 
operation up to 100°C contact. 


INTERNATIONAL RECTIFIER CO. crear sairan LTD. 
OXTED - SURREY - ENGLAND 


Tel. OXTED 3215 


BRITISH ASSOCIATE COMPANY OF INTERNATIONAL RECTIFIER CORP CALIFORNIA USA 
The World's Largest Supplier of Industria! Metal Rectifiers — Selenium, Germanium and Silicon 
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MEIALLUK 


metal film resistors 


.... ensure minimum noise, 
low level drift resistance 
and maximum reliability. 


Temperature coefficient of less than 20 parts per million 
per C can be achieved, inductance is negligible and 
voltage coefficient almost zero. 


Metallux resistors are the most versatile components yet 
offered to the electronic and electrical industries. They 
provide a higher performance and considerably longer life 
than conventional film resistors and can replace with 
technical advantage most types of fixed resistors available 
to-day. 


Plessey Metallux Resistors are manufactured by unique 
methods in newly installed and superbly equipped plant, and 
under strict scientific contro! at all stages of manufacture. 


Wattage range 1/16W to 1kW 
Range of values from 0-19 to 2-5 megohms 
Frequency range d.c. to 1 kMc’s 


Tolerances from 10% down to 0-1°,, 


Write to Plessey for full information 
Capacitors & Resistors Division 
THE PLESSEY COMPANY LIMITED 


Kembrey Street - Swindon - Wiltshire 
Telephone : Swindon 6211 


Agents for British Plessey Internationa! Limited 
Commonwealth Countries ilford - Essex - Telephone : ILFord 3040 


FP) crs 
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TRANSISTOR GALVANOMETER AMPLIFIER 
COMPLETES THE SYSTEMS LINK 


AND MEASURE 
It TOO— 
IF YOU'RE WISE 


The measurement of strain is an increasingly import- 
ant task in modern industrial planning and in a 
multitude of operations. One major problem is the 
amplification of strain gauge signals and the A.W.E. 
Transistor Galvanometer Amplifier is ideally suited 
for this purpose. () The T.G.A. is one unit of a 
specially developed recording system which has a 
wide application in strain gauge pressure measure- 
ment and the general instrumentation field. 0 The 
Amplifier is a modular unit, designed to drive 
viscously damped galvanometers which normally 
have a resistance of 50 ohms and a working range 
of DC to 2 Kc/s in Frequency. 0) Do your strain 
gauge problems include measurements up to 
750°C ? We can supply ‘Avro’ units to meet these 
stringent requirements:— Write to us for details. 


DRIFT 2mA/°C at output into 50/2 load at max. gain 

GAIN 7-5mA/mV. Maximum into 502 load 

OUTPUT +35mA. Max. into 502 

SUPPLY 6 Volt. D.C. at 220mA each line 
ARMSTRONG WHITWORTH EQUIPMENT, #ucciecore, GLOUCESTER. TELEPHONE: 67011 
SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD., COVENTRY, ENGLAND. MEMBER OF HAWKER SIDDELEY AVIATION 
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of the most experienced companies 


in the world have joined resources to found 


ASSOCIATED TRANSISTORS Ltd. 


a company devoted to making the world’s 


finest range of semiconductor devices 


Automatic Telephones & Electric Co. Ltd. 


and to apply the unique fund of knowledge 


The English Electric Co. Ltd. 


accumulated by these three organizations 


Ericsson Telephones Ltd. 


the Symbol of Reliability 


ASSOCIATED TRANSISTORS LTD - Stonefield Way - South Ruislip - Middlesex 
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WESTOOL vit te 
SOLENOIDS ‘ 


... Streamlined for streamline production layouts. Each 
unit, conveniently compact, easily incorporated into any 
control system —remote, automatic or push button. 
Action instantaneous and certain. 

The range of both types— AC and DC —is wide indeed; 
the standard the best throughout. 

Send for technical data sheets. 


WESTOOL 


ie aa 


ST. HELEN’S AUCKLAND, CO. DURHAM 


Telephone: West Auckland 551 (6 lines) 
Telegrams : Solenoid, West Auckland. 


LONDON 
2 Ashley Place, Carlisle Place, S8.W.1. Telephone : Victoria 7301/2 


BIRMINGHAM Bank of Westool Solenoids operating hydraulic valves 


7 Newhall Street, Birmingham 3 Telephone: Central 3901 Photograph by courtesy cf Towler Brothers Ltd, Leeds. 
TiB. 138 
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special 





for stress relieving 
transformer 
laminations 


Royce mesh belt conveyor 

furnace providing variable heating and 

cooling cycles, specially designed for continuous 
heat treatment of transformer laminations. 


A Royce Special costs no more than Normal working temperature — 820° 

a standard furnace. Maximum operating temperature — 1050° 

Judge for yourself. For your new sncnas een toh ng 

furnace get a quotation from Royce. 300 kwh per ton of laminations 
Atmosphere — burnt town gas. 


MT 


ROYCE ELECTRIC FURNACES LTD 


Designers and manufacturers of furnaces, ovens & kilns for all industries 


SIR RICHARD’S BRIDGE, WALTON-ON-THAMES, SURREY. Telephone: Walton-on-Thames 2! 206 
NRP/RF 325 
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When seeing must be believing 


Measuring instruments are made to be seen and believed. They are 
analytical tools which serve industry via the man at the control panel. 
The man whose judgment is of critical importance in so many com- 
plex modern processes. 

Accuracy, reliability and readability are the three acknowledged com- 


ponents of Pullin design. 


PULLIN FOR PRECISION 


-j-- 
wi | MEASURING INSTRUMENTS CPULLIN) LIMITED 


Electrin Works, Winchester Street, London, W.3. ACOrn 4651 & 8801 
London Showrooms: 
Electrin House, 93-97 New Cavendish Street, London, W.1. LANgham 4551-6 
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Whatever your 
TRANSFORMER problem 


.. OUR CATALOGUE WILL HOLD 
ITS SOLUTION! 


Remember—our vast range 

of Transformers is available 

for delivery from stock and 

is backed by our ‘By return 
Service’ 


Radiospares Ltd. 


4-8 MAPLE STREET - LONDON W.i - ENGLAND 
Telephone: EUSton 7232-9 
TELEGRAMS: RADOSPERES, WESDO, LONDON 


CABLES: RADOSPERES, LONDON 
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VERSATILITY 


is a feature of the 


LEEVERS RICH 


“ANALYST” range of data recorders 














These magnetic recorders embody an advanced form of unit design for both 
mechanism and electronic units which makes them extremely versatile in 


performance. 


Versatile in tape speed 


Capstan units of both the synchronous and servo 
controlled type are available to cover a wide 
range of tape speeds. Multiple or adjustable speed 
systems may be fitted. 


Versatile plug-in electronic systems 


Direct recording and replay channels for frequency 
bands ranging up to 100 kc/s. F.M. carrier 
systems for frequency bands up to 10 ke/s. 


Versatile basic design 
Standard mechanisms are available for tape widths 
of }’, #” and 1”. 


Versatile in channel capacity ~~ 
Integral head assembly as a plug-in unit. In-line 


heads giving one, two or four channels for }” of 


tape width. 


Mode! EMI44R 4-channel 
Analyst Recorder 
Such versatility is the result of a carefully planned design which has already 
proved successful as a precision recorder in many branches of audio engineering, 
scientific research, and industrial control. New uses are constantly being 
discovered for this versatile equipment and we shall be pleased to advise you 
on your application. 


Stand No. R837. instruments, Electronics & Automation Exhibition, 
Olympia, May 23-28, 1960 


LEEVERS-RICH EQUIPMENT LTD. 
78B Hampstead Road, London, N.W. | EUSton 1481 
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The man who goes straight there 


‘If we could only find someone 
who would make us the control 
gear or even design it for us, 

it would save us a lot of time, 
a lot of problems and a 

lot of money. 

Now who could 

do that 


I wonder.’ 


We design and manufacture small to medium-sized control panels and 
cubicles; accepting the difficult, complex or one-off job as well as quantity 
production. By thus concentrating our effort we have learnt to make this 
type of control supremely well. 

We started with control panels for lighthouse generating plant (we make 
both the plant and the lighthouses) and this set us a standard of reliabilty 
which has been carried over into our other work. Hence Austinlite is the 
last word wherever absolute continuity of supply is a prime essential. 
We make, for instance, large numbers of control cubicles for telephone 
repeater stations, TV land-line repeater stations, TV and radio trans- 
mitters. Control gear of various kinds for the services, for government 
departments in many countries, and of course for industry at large. 


“tustinlite 


ELECTRICAL 
EQUIPMENT 


Custom-built by 
STONE-CHANCE LTD 


(makers of Sumo Pumps and 
Stone-Chance Lighthouses) 


CRAWLEY, SUSSEX, ENGLAND 


London Office: 
28 St. James's Square, 8.W.1 
Telephone: TRAfalgar 1954 


MARCH 1960 ELECTRONIC ENGINEERING 





EE 19074 for further details 


Great advance in rak design! 


Imhofs new, modular Imrak series fills 
an outstanding need for a completely 
universal and flexible rack system. 
The new meak International Rak is 
easily adapted for sealing, ventilating. 
moving or baying-up. It can carry 
British, American and Continental 
fixings. It packs flat for easy storage 
or transportation. Infinitely adjustable 
inside frames are available which, 
with four plan sizes, give maximum 
flexibility. There is a choice of normal 
front panels, one-piece front panel or 
recessed front panels with removable 
door. Panels can also be fitted at the 
rear. Side doors, too, are removable. 

A range of heights is available. 

The new International Rak is made in 
any of five standard finishes on very 
quick delivery. Other finishes to 
special order. Send for full literature 


‘ge 
rs 
+ 


NEW imrak internawtueEl series 


SAR = 
a 


Visit our Stand . fees coreteet § 
No. X14 ASEE 

EARLS COURT 

April 5th - 19th 


§ The strong, concealed lift- 2 The quick-release mechan 
Off hinges, of patented design, ism allowing the rear door to 
on the side doors be lifted easily off its hinges 


Alfred imhot Ltd., Dept. F3 Ashley Works, Cowley Mill Road, Uxbridge, Middx. IMHOFS Uxbridge 6251 


Export & London Showrooms: 112-116 New Oxford St.,W.C.1 Museum 7878 


IMHOFS AGENTS OVERSEAS 
Australia: Aladdin industries (Pty) Ltd, Denmark: Tage Schouboe, Holland: |. Th. van Reijsen, Delft Sweden: Elektroniund AB, Maimo C 
Stanmore NSW Copenhagen N New Zealand: !marex td, AuckiandC3 Switzerland: Walter Blum, Zurich 2139 
Beigium: Rogelec, Ghent Finland: Oy Scienta Ab, Helsinki Norway: Birger Christensen, Oslo U.S.A.: Bud Radio inc, 
Canada: Measurement Engineering Ltd, Germany: Sunvic Regier GMBH, Portugal: Projectos e Construcoes Lda, Cleveland 3, Ohio 
Arnprior Solingen Lisbon Brit. Guiana: Davsons Caribbean 
Agencies Ltd, Georgetown 


ELECTRONIC ENGINEERING MARCH 1960 





EE 19075 for further details 


The very best connections 
... Secured by | Plessey 








SUB-MINIATURE COAXIAL CONNECTORS 


Asa contribution towards increasingly compact 
equipment, Plessey have introduced this new, 
highest quality and fully comprehensive range 
to allow a new approach on applications hither- 
to restricted by the limitations of existing 
connectors. 

Designed for the matched impedance coupling of 
high frequency coaxial cables operating in the 
super high frequency bands, these connectors— 


have a working voltage of 650 volts PEAK at 


sea level, and matched impedance coupling of 
50 ohm lines is accommodated. 


have hard gold plated contacts on silver plate 
to give maximum performance with minimum 


Approximately 24 x life size voltage drop. 





SERIES ‘110’ (15- and 30-way) MINIATURE 
RECTANGULAR CONNECTORS 


Developed specifically by Plessey to meet the 
demand for a safe, inexpensive connector for 
commercial applications, this new series em- 
bodies excellent electrical and mechanical 
characteristics, and the many unique features 
that make it really outstanding include :-— 





Plug pins and socket inserts are polythene 
shrouded to dispense with gaskets and en- 
sure insert anchorage. 


Mismating is prevented by corner pins and 
corner sockets. 


Extreme simplicity of wiring, demands less- 
skilled operation than the orthodox methods 
of soldering pins in situ. 


For further information please write for Psblication Nos. 128 and 114 





WIRING & CONNECTORS DIVISION - THE PLESSEY COMPANY LIMITED 


[ Plessey CHENEY MANOR - SWINDON - WILTS - TELEPHONE: SWINDON 6251 


Overseas Sales Organisation: PLESSEY INTERNATIONAL LIMITED - ILFORD ~- ESSEX 








@ cwes 
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Booth and Mapplebeck Limited are supplying some 300 
tons of extruded H.C. copper conductor for the magnet coils 
manufactured by Metropolitan-Vickers Electrical Co. Ltd., 
for ‘Nimrod’ Britain’s giant 7 GeV Proton Synchroton. The 
contract calls for over 1,500 bars of hollow copper, 23” by 
13” in section with an oval hole through which water will 
be pumped for cooling purposes. Many bars are over §7 ft. 
in length, the longest copper section of this size ever pro- 
duced. To meet the requirements of the United Kingdom 
Atomic Energy Authority, each bar has to be completely 
free from twist and dimensionally accurate to within 
thousandths of an inch. 


Booth and Mapplebeck 


copper conductors for 


‘NIMROD’ 


extruded in 


lengths up to 57 ft 


Handling problems presented by the 57 ft. bars were solved 
with the aid of a specially constructed truck and special 
lifting tackle. 








Booth and Mapplebeck Limited are playing a leading 
part in the application of non-ferrous metals to nuclear 
engineering. Whatever the size or complexity of the project, 
they have the resources and experience to undertake it 
with success. 


Head Office : 


THE DELTA GROUP Argyle Street, Nechells, Birmingham 7. Tel: EAST 1521 


London Office: 
TUBE DIVISION 50 Brook Street, London W.1. Tel: GROsvenor 3018/9 


BOOTH AND MAPPLEBECK LIMITED 
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The new conc ept ot 


ralauaneliiie cquipment 

A new philosophy: 

manufacture P pry 
Made for everyday use 


Wide range available 
Modern techniques 


% Flow production 


Automatic inspection 


Easy servicing 


»~ 


DC-Microvoltmeter GM 6020 
: Measuring ranges: 
and performance are the end results of automatic production A: in 11 steps from 100 wV up to 10 V full 


as applied to the manufacture of the new scale deflection . 
B: in 11 steps from 10 mV up to 1000 V 


full scale deflection. 

Each one of these tools is as dependable, as robust, as Input impedance: 

in range A: 1 MQQX(t 1,5°%) //15 - 20 pF 

in range B: 100 M22.(+ 1,5%)// 10 pF 

: Overall accuracy: 3°0 £5 yV 

prices are remarkably low and users are assured of the long term Deflection of pointer: always positive; 
availability of standard components throughout the world polarity is indicated by 2 lamps 

“ Mains supply: 110 ... 245 V;50... 100 c/s 


an 5 scale with mirror reading 
GE . 
Dependable 3 bg § Li ps tools 3 


% Uniformity and excellence in quality 


Philips electronic tools for industry 


simple in every day factory or laboratory use as are its fellows 
And because of automatic production, 














for the electronic industry 


Sold and serviced by Philips Organizations all over the world 


Overseas enquiries please, to the manufacturers, 
N.V. Philips, Eindhoven, the Netherlands. 


Sole Distributors in the U.K.: Research & Control instruments Ltd., 
207 King’s Cross Road, London W.C. 1 The price - a pleasant surprise 
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precision products... 
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CRO-MINIATURE SINGLE 
CONTACT CONNECTOR # 


An even smaller single connector, this Harwin 
component can have either panel mounted or 
“free” plug or socket without any extras or 
modifications. : 
Gold plating and a phosphor-bronze socket en- 
sures low contact resistance and long life. 

Despite a size enabling mounting at only 4” 
centres, an excellent performance is obtained 
from this outstanding part. 


for quality components 


ClLARWIUIN ENGINEERS LTD 


RODNEY ROAD PORTSMOUTH HAMPSHIRE Telephone PORTSMOUTH 35555 
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The Sign 














The above depicts the optimum performance 
possible with 


THE NAGARD MODEL 301 
Designed around the latest type of high sensitivity 
cathode ray tube, this instrument provides all the 
essential features of a wide band oscilloscope with 
accurate measuring facilities and an exceptionally wide 
range of sweep speeds. The aim has been to get these 
features incorporated in the least complicated manner, 
resulting in a compact, rugged and reliable design 
produced to the highest standard of workmanship at an 
economical price. 


CATHODE RAY TUBE 


5” diameter flat faced with a window area of 4 x 10 cms. 
Total accelerating voltage applied by means of a helical 
system is 10 KV, resulting in a small beam spot and a 
trace capable of resolving fine detail. 


TIME BASE 


Calibrated sweep times from 0.5 sec. to 0.1 usec per cm. 
accurate within 2% by direct reading ot time per cm. 
An uncalibrated fine control increases the maximum 
sweep time to 1.2 sec/cm or 12 secs for a full screen 
sweep of 10 cms, 

Sweep expansion x 10 reduces the minimum sweep 
time to 10 myusec/cm. equivalent to a sweep speed of 
I mm. per muysec. Versatile and highly efficient 
triggering circuitry provides both repetitive and single 
stroke conditions. 


Y AMPLIFIER 


NAGAR 


of a good High Speed C.R.0. 


By switch control the sensitivity can be increased to 
I cm. per 10 mV over a band width of 2.5 c/s to 20 Mc/s. 
A ninestep attenuator and a fine gain control extend the 
sensitivity range to approximately 1 cm. per 12 V. An 
R/C probe is available with 10o—1 reduction factor, 
extending the range to a minimum of 1 cm. per 120 V. 
A balanced signal delay is incorporated in the amplifier 
enabling the observation of pulse leading edges. 


VOLTAGE MEASUREMENT 


A calibrator is provided giving output of 40 mV and 
400 mV accurate within 2%. 


POWER SUPPLIES 


Both H.T. and E.H.T. voltages are stabilised over a 
wide range of mains input voltage variations, and the 
power supplies are built into the case of the oscilloscope. 


NOW IN PRODUCTION after proving a series of 
prototypes over the past 2 years, and incorporating 
10 years of specialised experience, this instrument 
initiates a new range of first class oscilloscopes 
for the discriminating user. 


Ask for Data Sheet No. 1259. 


18 AVENUE ROAD - BELMONT - SURREY 


TELEPHONE: VIGILANT 9161-2 
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Power for many purposes. 

Power to drive your own plant 
efficiently, or to add further 
distinction to the equipment you 
make and sell. Power. 

As much (up to | h.p.) or as little 
as you need, in a wide range 

of mountings, but always with the 
reliability for which all 

G.E.C. engineering is famous. 
Power, from sturdy, dependable 
G.E.C. Fractionals. 

Most sizes and mountings are 
held in stock—that’s another 
advantage of 

dealing with the G.E.C, 


G.E.C. manufacture many 

types and sizes of fractional motors 
for light industrial and 

domestic drives—whether for your 
plant or products our engineers will 
always be pleased to help 

you choose the right motor 

Sor the job. 


Fully detailed illustrated publication on application. 2 The Busy Bee from &£6.C 


THE GENERAL ELECTRIC CO. LTD. Mi MAGNET HOUSE, KINGSWAY, LONDON; W.C.2 





ELECTRONIC ENGINEERING ] MARCH 1960 





MARCH 


1960 


EE 19081 for further details 


RESISTORS 


... from the largest... to the smallest 


The smallest resistor engineered by 

Expamet Cressall is approximately of 4 watts 
rating. Above this, almost any size and type 
of resistor or rheostat can be supplied. 

Such a service is unique and backed by 


nie enieteniiins on cercetein unrivalled experience. Technical advice 
formers that can be pre-set , ; 
by adjustable tapping bands t that makes full use of this unrivalled 


precise values 


experience is freely available. 


EXPAMET and CRESSALL~go together all the way 


These vitreous enamelled resistors 
are robust and capable of 
withstanding extremes in adverse 
conditions of operation 


The Electrical Division of 
The Expanded Metal Company Ltd. 


LONDON OFFICE : Burwood House, Caxton Street, London, S.W.1. Telephone: ABBey 7766 
WORKS : Stranton Works, West Hartlepool. Tel: Hartlepools 5531 


The Cressall Manufacturing Company Ltd., Eclipse Works, Tower Street, Birmingham 19 
Telephone: Aston Cross 2666 
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FOR INSTRUMENT TUBES 
check with 


It is more than likely that your instru- 


ment tube requirements can be met by 
the present comprehensive range now ETEL 
available from Electronic Tubes Limited. 


Economy with performance is character- 
istic of this range which is the outcome of 
years of specialisation in the design and 
production of instrument cathode ray 
tubes. 

Brief details of the range are given here — 
for full data please use the coupon at the 
foot of the page. 


ABRIDGED DATA—Typical operation 





SBYVPI | SBVPIA 
3AFPI |3AZPI| 4EPI 4LPi | 5BKPI | 5BUPI High High 


ICcPl 4 . 
; General | Double} General | Split Helical | General -. A 
Monitor Purpose | Gun* | Purpose | Beam P.D.A. | Purpose ‘fon yoy 





0.5 4.0 1.5 2.0 1.5 1.4 2.0 4.0 1.5 
0.5 1.0 1.5 2.0 1.5 1.8 2.0 4.0 4.0 
_ 4.0 3.0 4.0 4.0 8.0 8.0 





il an 10 ie a a 


28 55 80 75 60 95 95 95 


Y sensitivity . . (V/cm) 45 : 23 27 : : 36 
28 90 90 
X sensitivity . (V/cm) 53 27 
Screen diameter (mm) 30 108 


SCREEN TYPES: 


Medium persistence. . Yes Yes Yes Yes Yes 
Long afterglow No Yes Yes To order | To order | To order | To order | 


Blue photographic... | To order | To order To order | To order | To order | To order | To order | 
| 


No No To order No No To order | To order No | 


| 


Short persistence.... | To order 









































* Data is given for each gun. 
Lt bbbebbbetbetettetet ttt itt ttt ttt TTT TTT TTT TT TY | 
Please send me data on the types ticked 


Name 
Position....... icp: {| | sexpil | 
(ONCE SE Tite Op Aes a a eR ORS 57 3aFPi| | sBuPi | 


3azPi| | SBVPI 


ETEL 


Electronic Tubes Limited 
Kingsmead Works - High Wycombe - Bucks 


4epi | | sBvPIA 
Telephone : High Wycombe 2020 


acpi {| | seve: [ | 


ETL 16 
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SIEMENS HALSKE 
MINIATURE RELAYS 


You probably know as much as we 

do about these brilliant miniature 

ae relays. We only wanted to remind 

you that B. & R. are the sole dis- 
tributors in this country. 


& 


LIMITED 


B& R RELAYS LIMITED - TEMPLE FIELDS - HARLOW - ESSEX 


Telephone: Harlow 25231/4 


Member of the Gas Purification Group 
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PMA 


Leadership 


OE EPR SMES 





~, 


‘ 


SERVING A CHANGING WORLD | 











Almost every technical advance brings 


with it requirements for yet more PMA :} 


permanent magnets: radar, television, . 


automatic train control, factory automation 
and nuclear power stations are but examples. 
PMA members collaborate in the design, taking full advantage of the ever-greater range 


of materials developed by the PMA Central Research Laboratories. 


CAST 

SINTERED = \ on +. 

CERAMIC and | ? cont ‘UMax con® 

ForcGeD fs * apt CopaLT STEELS 
\ 


MAGNETS / 


ALN 
FEROBA 


X iy 


/ PERMANENT MAGNET ASSOCIATION 


Pioneers and Leaders in Permanent Magnet Materials 
SHEPFIELD 
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Sealing Components fram 


Silicone Rubbers | 





F 





GEORGE ANGUS & Co [ 


OIL SEAL DIVISION :COAST ROAD: WALLSEND-ON-=- TYNE 





SOLARTRON 


© 


Bench Mounting Transistor Power Supplies 


AS 758 AS 757 
0-30 volts - 0-10 amps - Price £210 (U.K.) 0-50 volts - 0-1 amp - Price £95 (U.K.) 


AS 870 
0-30 volts - 0-3 amps - Price £150 (U.K.) 


The obvious choice when a stable, accurate source of low-voltage DC is required, 
these precision engineered bench units are particularly suitable for operation of 
transistor development circuits, for direct, trouble-free battery replacement, or 
for educational and production test applications. 


All units are provided with precision decade output voltage switching and 
feature load metering plus comprehensive overload protection. Stability factor 
is better than 200:1 in all cases, with full load operation guaranteed up to 35°C, 
at continuous rating. 


Write now for full details 


THE SOLARTRON ELECTRONIC GROUP LTD., Thames Ditton, Surrey 





SOUVANA MUO) 


” 


Range of Ghokeless Power Supply Sub-Units 


Ideal pulse response ensured by 
low output impedance from DC 
to 500 Kce/s. 


Continuously variable output volt- 
ages over 100 volt range 


High stability ; low noise and ripple 
figures 
Rated for continuous trouble-free 


operation 


Fully isolated outputs provided 


100v-400v 


Up to 200 milliamps 





AS 951 


AS 967 





100 to 200 V. 


100 mA. 


200 to 300 V. 


100 mA. 


300 to 350 V. 
350 to 400 V. 


100 mA. 


100 to 200 V. 


200 mA. 


200 to 300 V. 


200 mA. 


300 »o 350 V. 
350 co 400 V. 


200 mA. 





050 


050 


050 





6-3V.,4A.,CT 


63V.,2A.,CTI63V.,2A.,CT 


63V.,1A. 


6-3V.,1A. 


63V..4A.,CTI63V.,4A.,CT 


63V.,2A.,CT 
63V.,1A. 


63V..6A.,C 
63V..6A.,CT 
6-3V.,2A. 


6-3V.,2A. 


63V.,6A.,CTI63V.6A., 
63V.,6A.,CTI63V.,6A.,CT 


6-3V.,2A. 





400: 1 





less than: 


I mv, 


i mv. 


It mv. 


I mv. 


i mv. 


1 mv. 





Dimensions 


13” x SR x 67° 
(300 x 147 x 
175 mm) 
Allow + 4” 





Weight (Appx.) 


18 Ibs (8 kg) 


13” x SR” x 63" 
(300 x 147 x 
175 mm) 
approx. 8 mm) fc 


16 ibs (6 kg) 


13° x 58° x 67° 

(300 x 147 x 
175 mm) 

yr screw heads co 


18 ibs (6 kg) 


145° x 6f° x 67° 
(371 x 168 x 
175 mm) 


30 ibs (14 kg) 


in length and width measur: 


153° x 6h" x 65° 
(400 x 168 x 
175 mm) 


30 Ibs (14 kg) 


158" x 68" x7” 
(400 x 168 x 
178 mm) 


30 ibs (14 kg) 





Prices (U.K.) 





{2 








éss 


£55 














Educational and quantity discounts are applicable 


Outstanding for their low source impedance over a very wide 
frequency band (DC to 500 Kc/s), this new range of Solartron 
Power Supply Sub-Units has been specifically designed to meet 
pulse loading conditions—-they can in fact be pulsed from zero 
to full load without the slightest fear of self-oscillation or loss 
of stabilisation. 


Each unit in the series—which covers output voltages from 100 
to 400 and currents up to 200 milliamps—is variable over an 
output voltage range of 100 volts without affecting the inherently 
low source impedance or noise figures. Ruggedly constructed, 
this new Solartron series is generously rated with continuous 
mains with full 


operation guaranteed at +7°% nominal 


load applied. 


Telephone: EMBerbrook 5522. Cables & Telegrams: SOLARTRON, Thames Ditton 
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contacts by the million... 


PRECIOUS METAL DEPOSITORS LTD 


Production facilities for bright silver 
and hard gold plating 


Visit us at Earls Court on stand /8 at the 


ENGINEERING MATERIALS and DESIGN 
EXHIBITION 


February 22nd - 26th 


PRECIOUS METAL DEPOSITORS LIMITED, HEARSALL LANE, COVENTRY PHONE COV 73159 








GN 
“V ARIACS” 


Another selection from our range, designed for remote control by push- 


button operation and suitable as a dimmer 
avoiding the losses met when resistances are 
used. Fully automatic arrangements are 
available—‘push’ to start, ‘push’ to stop— 
with an intermediate predetermined 
“dim” position if required. A range of 
motor speeds can be offered and also 
variable-speed motors with divertor for 
other applications. “VARIACS”, includ- 
ing ganged models, may be motorised 
for loads between 500 VA and ‘sen ie eosin 


on 240 volts, 50 cycles 
*Regd. Trade Marks 30 kVA. 20 amperes rated current 


THE ZENITH ELECTRIC COMPANY LTD. 


ZENITH WORKS, VILLIERS ROAD, WILLESDEN GREEN, LONDON, N.W.2 
Telephone: WiLiesden 6581-5 Telegrams: Voltaohm, Norphone, London 


MANUFACTURERS OF ELECTRICAL EQUIPMENT INCLUDING RADIO AND TELEVISION COMPONENTS 
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FORMICA* laminates —the finest quality made —are 

standard materials for all Bill switchgear. For example the 
Bill Imperial Fuse Switch, now in service at major 

power installations throughout the world, is insulated entirely 
by FORMICA laminates. One more illustration 

of FORMICA's place in the electrical developments of today. 
All FORMICA laminates are tested for quality, 


performance and reliability. 


FORMICA LTD | 


for electrical insulation 


Paper, fabric, glass and copper clad laminates. Engraving and printed material 


A SUBSIDIARY COMPANY OF THE DE LA RUE COMPANY LTD 
E.E. DE LA RUE HOUSE, 84/86 REGENT STREET, LONDON W.1 


*FORMICA is a registered trademark 
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standard high voltage regulated power 
supplies—up to 100 kV. 


5, 10, 20 and 30 kilovolt regulated supply 


TAR LOE PEERS a a 


nis OREN RE a eS Ma 


Type $0530, model C 


output 
input 


polarity 
regulation 


50 kilovolt regulated supply 


dimensions 


output current 


output voltage 


polarity 
ripple 


regulation 


input 
metering 


dimensions 
weight 
price 


Type MRSOR 


Type $0530 

| to 10 kV at 2mA. Model A 

2 to 20 kV at | mA. Model B 

3 to 30 kV at $ mA. Model C 

500V to 5 kV at 2 mA. Model D 
200/250 volts, 50 cycles 

positive or negative grounded available 
against full load: better than 0.5% 
Against mains variations of pilus or 
minus 7%, better than 1% 

5” Ernest Turner movement 

current metering jack 

standard 19” x 103” P.O. panel 

for rack mounting or bench use 


£ | 35 ex-works 


Models A, B and C can be supplied with 
reversible output polarity at £165 


regulation 


Type MRSOR 

5kV to 50kV at ImA 

200/250 volts 

reversible 

against fuil load: better than 1% 

against mains variations: +-5°%, —5%. Better than 1% 
W: 24” H: 23” D: 15” 


EQS exons 


100 kilovolt regulated power supply 
Type MR!00R—3 models 

0.5 mA. Model MRIOOR/500 

| mA. Model MRIOOR/! 

2 mA. Model MRIOOR/2 

10 to 100 kilovolts, continuously variable 
reversible 

0.1% 

no load to full load: better than 1°, . Against mains 
variations of plus or minus 7°, better than 1%, 
200/250 volts, 50 cycles 

output voltage and current metered by 5” 
Ernest Turner, Model 605 

overall: H: 4’ 6”, W: 2’ 0’, D: 2’ 3” 

268 Ibs. (121 Kgs.) 

MRIOOR/SOO = £525 

MRIOOR/I = £680 0 

MRIOOR/2 = £745 0 

MOBILE BASE £18 0 

all ex-works 


Brochure on request: for further specifications of this Brandenburg range of standard high voltage equipment, please write for brochure 





BRANDENBURG 


LIMITED 


139 Sanderstead Road, South Croydon, Surrey. SANderstead 3555/6 
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regulated - well ventilated - power supplies 


Two of model 
V300/200 mounted in 
one suitable frame 
measuring 17° x 17" x7” 
This shows one of 
many methods of 
mounting these units 





all models—types V and HV 


polarity reversible 
effective resistance 0-! ohm 

stability against + or — 10% mains change: 0-02% 
lies: and the | d desi ripple less than ImV 
power supplies; and the improved design input 200/250 voits, 50 cycles 

output a.c. 100 and 200 mA models: 4x6-3V, 1-5A. 
for rack mounting of the new Brandenburg 350 and 500 mA models: 2x 6-3V, 5A. All 
can be paralleled 

*y’ j F dimensions 100 and 200 mA models: 153” x 53” x 63” high. 
V’ range introduces a wide centre 350 mA models: 153” 74" x74" high. 300 mA 

; —_ ‘ . models: two chassis, each 153” x 5j” x 63” 
ventilation. Additionally, there is easier high. Flanged open chassis, with brackets 
available for converting all models to front 


access to all components panel mounting 


Brandenburg recognize the importance 


of adequate ventilation in regulated unit 





D.C. output D.C. output D.C. output 
— = Prices High current | 
m /Ampe models 


350 
HV250/1A 
350 | £64 0 0 Mm HV250/14 


ex-works / i ex-works HV350/1A ex-works 


500 | £90 0 0 HV250/2A £230 0 0 
£48 10 0 500 | ex-works M [ivsepaa | aso ex-works 
ex-works 500 




















complete with 19° front panel and assembly 





























Brochure on request: for further specifications of the Brandenburg ‘V’ range please write for brochure 


BRANDENBURG LIMITED 


139 Sanderstead Road, South Croydon, Surrey. SANderstead 3555/6 
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the latest 


MAKERS OF SCIENTIFIC MEDICAL 


ELECTRONIC ENGINEERING 


Ultra Violet 
Recorder 
Type 1185 


recorder offers: 


Direct writing but with galvanometer sensitivity and 
frequency response 


Up to 36 recording channels 


21 paper speeds 0-05”/sec. to 120”/sec. 
(all selectable by electrical switch — or 
remote operation) 


5 speed timer (speeds automatically selected). Timing 
lines across full width of paper 


Recording paper any width up to 12”; capacity 200 ft 


Trace identification, six datum lines and event 
channel are standard fitments 


Recording frequencies D.C. to 5000 c/s 


Deflections up to 12” with our low frequency 
galvanometer 


Direct recording from thermocouples and strain 
gauges is possible without amplifiers, up to 250 c/s 


Dimensions only 19” x 16” « 17” 





repr ive gal ter sensitivities (mA/cm) 


BB. 30 0.0008 
BB. 130A 0.0026 
BB. 160A 0.0045 
BB. 250A 0.0085 
BB. SOOA 380.04 
BB. 3000A 4.0 
BB. SOO0A 10.0 


New Electronic Products Ltd 


AND INDUSTRIAL INSTRUMENTS 


Suppliers of recording instruments and systems to the aircraft and G.W. industries, 
Government establishments, Admiralty, etc., AI.D. approved 


Head office and works: 360 Kennington Rd London SE11 


RELiance 5161 
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HALOSY 


the quick answer toyour problems 





VERNIER 














NON-SLIP KNOB 














MARK UP PLATE 











OPTIONAL 
LOCKING DEVICE 











AVAILABLE IN: 
3, 5, 10, 15, 20 Turn. 


Right price 
Right size 





Vernier accuracy to 1 part in 1,000. 
Non-slip knob, easily handled. 


White, matt vyback plate can be 
engraved to particular requirements 
or left blank for chinagraph mark-up. 








Black knob fitted as standard—dial 
cover in bright nickel or satin chrome. 





In other finishes or colour to suit cs 
individual requirements. by 3" & 











With or without locking device. ty 3 SR : 

the dial you’ve been waiting for 

Vy’, STAND No. 514 DIAL 999 ANSWERS ALL YOUR PROBLEMS OF PRICE, SIZE, 
Lastiaments, READABILITY, ACCESSIBILITY & VERSATILITY! 


Electronics and 
Ci Onente P.X.FOXLTD., DEPT. 213 HAWKSWORTH ROAD, HORSFORTH, YORKSHIRE. Telephone: Horsforth 2831/2 
23-28 May. Telegrams: Toroidal Leeds. London: 104, Chisiehurst Road, Orpington, Kent. Telephone: Orpington 21031 


(me 
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BCT 1202 


ELECTRONIC 


The 1200 series 
THE MOST 
WIDELY USED 
COMMERCIAL 
COMPUTERS 
IN BRITAIN 


Users say... 


* 30,000 stock items held 
throughout the U.K. 
accurately reviewed each 
month, correcting unbalance, 
excesses and shortages, and 
considerably reducing the 
stores holding.’ 


‘Positive control has reduced 
work in progress by 55°, 
the production cycle by 40°%, 
and shortages by 80°.’ 


‘With two computers we 
processed 2,048,000 subsidy 
claims last year totalling 
£47 million, and payment 
was much quicker.’ 


The 1202 general-purpose com- 
puter is a tried and proven 
successin companies both large 
and small. It is the latest ina 
series that has already exceeded 
more than half the combined 
sales of all other commercial 
computers ordered and 
delivered in Great Britain. 


ASK FOR I-C-T SERVICES Special- 
ist Advice, Films, Education, 
Training and Demonstrations. 


ENGINEERING 


Some users of 


for: 


1201 and 1202 
computers 


THE MORGAN CRUCIBLE CO. LTD 

MONSANTO CHEMICALS LTD 

BRITISH RAILWAYS, WESTERN REGION 

L.C.1, LTD (ALKALI DIVISION) 

MINISTRY OF SUPPLY, CHESSINGTON 

PROVINCIAL ADMINISTRATION OF THE 
CAPE OF GOOD HOPE 

IRISH SUGAR CORPORATION 

SHELL REFINING COMPANY LTD 

O.K. BAZAARS (1929) LTD, SOUTH AFRICA 

GUEST, KEEN & NETTLEFOLD 
(MIDLANDS) LTD 

WEST RIDING COUNTY COUNCIL 

THE GENERAL ELECTRIC CO. LTD, 
BIRMINGHAM 

MINISTRY OF AGRICULTURE, 
FISHERIES AND FOOD 

MIDDLESEX COUNTY COUNCIL 

SOUTH WESTERN REGIONAL HOSPITAL 
BOARD 

1-C-T LTD, LETCHWORTH 

BRITISH TIMKEN LTD 

COMMONWEALTH BUREAU OF CENSUS 
STATISTICS, AUSTRALIA 

H.M. STATIONERY OFFICE 

BRITISH RAILWAYS, DARLINGTON 

GENERAL POST OFFICE 

GENERAL MOTORS 8.A. LTD 

PILKINGTON BROTHERS LTD 

NOTTINGHAMSHIRE COUNTY COUNCIL 

BRIGHTON CORPORATION 

BIRMINGHAM CORPORATION 

MINISTRY OF FINANCE, NORTHERN 
IRELAND 

I-C’T LTD, CASTLEREAGH 

H.M. NAUTICAL ALMANAC 

NOBLE LOWNDES & PARTNERS 

MONTAGUE BURTON LTD 

DURBAN CORPORATION, SOUTH AFRICA 


International Computers 
and Tabulators Limited 


149 Park Lane, London, W1 


and offices throughout Great 
Britain and overseas 


MARCH 1960 
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ELECTRO - 
.. METHODS... 


oom LTD Ts 


MINIATURE 
MOVING COIL 


GATE OPERATED 
: SERIES 


PNEUMATIC 
TIME-DELAY 
SERIES 


Ilustrated technical data sent on request: 
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HIGH VOLTAGE 
SERIES 


HIGH CURRENT 
SERIES 


NORMAL DUTY 
SERIES 


MINIATURE 
SERIES 


rPRECIS+7oO N 


RELAYS 


ELECTRONIC ENGINEERING 


ELECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS 


Telephone: Stevenage 2110-7 
MARCH 1960 
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vigilance of a radar 
warning system to the 
watchful precision of 


an automation plant 
one vital factor prevails 


From the eternal 


hat never blinks 


—dependability. In 


Style BD Style BC systems such as these 
and in many other equip- 
Both the above Styles have high quality solder sealed ceramic 1: : * 
terminals, and meet British Joint Specification RCS 131, temperature ments Dubilier Nitrogol 
Capacitors ensure unfalter- 
ing reliability. They are 
designed to work indefinitely 


category -40°C to +100°C and humidity classification H1. Available 
for d.c. working up to 10kV. Capacitance range:— 0.05 to 8.0uF. 
in extremes of temperature 
and humidity and meet the 


most stringent British and 
American Government specifica- 

Sige SS tions. 
*Nitrogol—a registered Dubilier 


Style AE : 
Style AE has Silicone rubber and moulded bushings and is 
trademark. 


recommended for general industrial and electronic applications 
requiring a working temperature range of -40°C to +70C and a 


maximum of 1kV d.c. Wkg. Style BE has similar terminals to 
Styles BC and BD above, and meets the same requirements. ; 5 P : 
y ‘ ft ‘op 4 y 4 f ‘ ‘ a) ' B 
D) Dyn hae Cy 


For complete information on these and many other Dubilier “Nitrogol” 
Capacitors, please write for illustrated Catalogues P.N.1 and P.N.2. 
DUBILIER CONDENSER CO. (1925) LTD., Ducon Works, Victoria Rd., North Acton, W.3. Tel: ACOrn 2241 (5 lines) 
DN 224 


Cables: Hivoltcon, London. Telegrams: Hivoltcon, London, Telex. Telex: 25373 
MARCH 1960 
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Don't blow your lop! 


~ 


It can be exasperating when you’re doing your best to build to a size, a price 
or a performance figure and some obstinate component keeps beating you. 
But wait, keep calm, isn’t there just a chance that PTFE might be the answer? 
Tough, non-corrodable PTFE with its complete freedom from tracking and its 
low dielectric constant, power factor, dielectric strength and wide temperature 
range. If there’s a hope that PTFE might be the answer, leave it to us to find 
out. We have the facilities and the experience. We use PTFE in many of our 
own products, and we process, mould, extrude, machine and fabricate it for 
other manufacturers. We have stopped quite a lot of tops from being blown 
by using PTFE in components like valve and cathode ray tube holders, 
insulators, co-axial connectors, wave guide windows and instrument 

wire sheathing. Write for our booklet about it. 


EiLilX FLUOROCARBONS PTFE & PCTFE 


Associated Electrical industries Ltd 


Radio and Electronic Components Division 
PD 17, 155 Charing Cross Road, London, W.C.2. 
Tei: Gerrard 8660. Telegrams: Sieswan Westcent London. 


CRC 17/30 
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CERAMIC AND METAL 
we've 
formed them 
into a new 


and perfect 


partnership 





Just suppose you're a nuclear 
physicist... orachemist...ora 
missile man. (It doesn't matter 
which, for nearly every industry has 
a use for what we're talking about). 
And you need a special joint or part 
of some kind for which the old- 
fashioned glass seal will not meet 
the conditions of application. 

It has to have great strength and 
operate in a vacuum. It must stand 
up to shocking vibration and very 
considerable temperatures. It must 
withstand high electrical stresses. 
It may have to be a peculiar shape 
with fins and flanges, and it has to 
be accurate to within a thou. 
Ceramic and Metal is the answer. 
Like the jug and anvil you see here, 
we've formed them into a new and 
perfect partnership. Joined, fused, 
sealed, Ceramic-to-Metal Seals. 
Will you please write to us at the 
address below. We make these 
seals for our own valves: now we 
want to make them to solve your 
particular problem, and feel sure we 
can help you with the enquiries 

for the particular type of metal- 


ceramic seal which will fit your job. 


VALVE CO. LTD. 


BROOK GREEN, HAMMERSMITH, LONDON, W.6 


a subsidiary of the G.E.C. 
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MATERIALS 

FOR 

SEMICONDUCTOR 
DEVICES 


HIGH PURITY MATERIALS 
Aluminium 
Antimony 
Arsenic 
Bismuth 
Cadmium 
Gallium 
Germanium 
Gold 

Indium 
Lead 
Mercury 
Platinum 
Selenium 
Silicon 
Tihaaa 
Tellurium 
Tin 

Zinc 


HIGH PURITY ALLOYS 


leTellomr Uitiaalialitian 

leTel oir tala iaalelanz 
Gold-gallium 
Platinum-iridium 
Silver-lead-antimony 

rN ivisalislitissmetiliacism tla. aie 
Tatelltiaate titiaalialit laa’ 

Tarelitiaaee tat oall: 
Indium-gallium-aluminium 
Indium germanium 
Indium-silver-gallium 
Indium-tin 

Indiuim-zine 
Lead-antimony 
Lead-tin-antimony 


Tin-lead 


The Johnson Matthey service to semiconductor manufacture gces 
far beyond the materials listed here. An ever widening range of 
pure metals, alloys and associated products is available, in forms 
and conditions tailored to individual processing requirements. 
If you are interested in the manufacture of semiconductor devices 
you will find that JMC research, production resources and metal- 
lurgical skill, allied to an alert appreciation of your needs, can be 
of help to you. 


ANODES AND SALTS 

FOR ELECTRODEPOSITION 
Gold 

Indium 

Platinum 


adalerelit laa) 
Silver 


METALLISING 
PREPARATIONS 
Based on silver, platinum 


olleMe taleM or tir lelltiag 


MALLORY 73 
BERYLLIUM COPPER 


Booklet 1450 
SEMICONDUCTORS — 

An Introduction to Principles, 
Materials and Uses 

is free on request 


Non-ferrous spring alloy 


FINE WIRES 


Johnson ae Matthey 


JOHNSON, MATTHEY & CO., LIMITED 
73-83, HATTON GARDEN, LONDON, E.C.! 
Telephone: Holborn 6989 


Vittoria Street, Birmingham, |. Telephone: Central 8004 
75-79 Eyre Street, Sheffield, |. Telephone: 2921/2 
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Whatever your vibration problem, whether fatigue, torsional or 
flexure testing or structural investigation, consult the Vibration 


Specialists first. 


Resolved by the 
E902 


SWEEP OSCILLATOR 


The Sweep Law s mot baffled the Electronics Industry until the 
GOODMANS Model E 502 Sweep Oscillator produced the answer. That 
was but a starting point, for today GOODMANS have made available 
further models with sweep constants to linear, log and other complex laws. 
The Model E 502 is but one instrument in the comprehensive range of 
Electronic Control and Measuring Equipment now in production at 
GOODMANS VIBRATION EQUIPMENT DIVISION. 


GOODMANS INDUSTRIES LIMITED 
Axiom Works, Wembley, Middlesex, England. 


Please send me a copy of your Vibration Equipment Catalogue. 
NAME 


For full details of the com- ADDRESS 


plete range of Goodmans 
Vibration Equipment, post 
this coupon. 


GOODMANS INDUSTRIES LIMITED, AXIOM WORKS: WEMBLEY -MIDDX - ENGLAND | 


Telephone: WEMbiey | 200 (8 lines) 
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Digital Data Analyser developed 
in conjunction with U.K.A.E.A. 


FINGER-TIP CONTROL 
of tape speed-only on 


EMIDATA Instrumentation Tape Decks 


MARCH 1960 


Designed for multichannel, multispeed data handling, these 
EMIDATA decks meet the exacting standards of performance and 
reliability required for research, engineering and control applications. 


NOTABLE FEATURES INCLUDE: 

%* 6 speeds on each deck selected immediately by electrical 
switching, local or remote. 

* Large spool capacity—up to 14” diam. N.A.B. centre. 

#* Servo control of tape tension. 

# Four separate magnetic headblocks can be fitted to give record, 
replay, and erase for up to 24 channels on 1-inch wide tape. 

* A wide range of add-in auxiliary units. 


For full specifications, or to discuss the new applications which you may have, write 
or telephone : 


E.M.i. ELECTRONICS LTD 


INSTRUMENT DIV - HAYES - MIDDX - TEL: SOUTHALL 2468 - EXT. 2223 
ee.85 
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A stable frequency source 


A complete packaged oscillator unit 
Stability 4 parts in 10° 


This new S.T.C. complete packaged oscillator unit represents a 
revolutionary step forward in crystal design. It is an extremely small 
unit for use as a laboratory reference or as the oscillator section 

of high quality equipment. The ruggedness of design together 

with the size makes possible a degree of portability 

hitherto unknown in this type of unit. Standard frequency 

is 5 Mc/s. Frequencies either side can be made to order. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, W.C.2. 
QUARTZ CRYSTAL DIVISION: HARLOW - ESSEX 


COMPONENTS 
GROUP 





ELECTRONIC ENGINEERING 98 MARCH 1960 


a ee ee 





Measure dc currents 
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0-3 ma to 1 ampere with 


No Breaking of Leads 
No DC Gonnection 
No Circuit Loading 
HEWLETT PACKARD 

428" Clip-on 
Milliammeter 


Think of the measuring convenience, time saved and 











accuracy gained when you don’t have to break into a 
circuit, solder on a connection, or worry about probe 
loading. 

With the new -hp- 428A Milliammeter and its new 
probe, you literally “clamp around” and read! You 
get maximum accuracy because there is no effective 


circuit loading from the 428A’s dc probe. The instru- 


ment easily measures dc currents in the presence of ac. And insulation is more than 


adequate to ensure safe measurements at all normal voltage levels. 


SPECIFICATIONS 


Current Range: Less than 0°3 mato | amp, 6 ranges. 
Full scale readings from 3 ma to | amp: 3 ma, 10 ma, 
30 ma, 100 ma, 300 ma, | amp. 


Accuracy: +3°% +0:I ma despite line voltage varia- 
tions of +10%, probe closure, ageing or Earth’s 
magnetic field. 

Probe Inductance: Less than 0°5 wh maximum. 
Probe Induced Voltage: Less than 15 mv peak. 
Effects of ac in circuit : Ac with peak value less than 


full scale affects accuracy less than 2° at frequencies 
different from the carrier (40 KC) and its harmonics. 


Power: |15/230v + 10°, 70 watts. 


Size: Cabinet mount, 74” wide, I1}” high, 144” deep. 
Weight 19 pounds. Rack mount, 19” wide, 7” high, 
124” deep. Weight 24 pounds. 


Probe Tip Size: Approximately 3” x 4%”. Wire aper- 
ture diameter 7%”. 


Price: delivered U.K. and exclusive of duty where 
payable. 
£195 (cabinet mount) 
£197 (rack mount) 


Continuous progress in design may affect the above speci- 
fication which is therefore subject to change without notice. 


LIVINGSTON LABORATORIES LTD. 


RETCAR STREET 


LONDON «: N.I9 + Telephone: ARChway 6251 
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MULLARD 
IGNITRONS 


for resistance welding & power 
rectification 


Welding equipment designers and maintenance 
engineers can now specify ‘‘Mullard’’ when 
ordering ignitrons ...a Mullard range of six 
types with internationally available equiva- 
lents has recently been introduced. 


Five are intended primarily for resistance 
welding, and make possible the exact control of 
extremely heavy currents to provide uniform 
and reliable welds. Thermostats may, of course, 
be fitted to provide protection against over- 
heating or to economise in the use of cooling 


water. The sixth type in the range is designed 
specifically for controlled rectification at high 
power. 


Brief details are given here—for further infor- 
mation please write to the address below. 


TYPE No SIZE 
S5SIA_ ... B(600 kVA)... For | or 3-phase welding control 
5552A_ ... C(I200kVA) ... For I-phase welding control 
2052A_ ... C (1200 kVA) ... Special alternative C size 
$822A ... _ ... For 3-phase welding control 
5553B_ ... D(2400 kVA) ... For | or 3-phase welding control 
S355 as oa ... For controlled rectifier duty 

at 150A (continuous) with 

a P.I.V. of 2.1 kV. 





“4 GOVERNMENT AND 
; INDUSTRIAL VALVE DIVISION 


Mullard Limited - Mullard House 


Torrington Place - London - WC1 - Tel: LANgham 6633 
@eMvT391 
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Commentary 


a HE Engineer and the Community’ was the title of the 

President's Address to the British Institution of Radio 
Engineers, given last December and published in the 
January issue of the Institution’s Journal. In it,as one would 
expect from a man of his mental perception and agility, 
Professor Zepler raised a number of matters which provide 
considerable food for thought and which are of consider- 
able significance to the professional engineer in his.relation 
to the remainder of the community. We feel that it is worth- 
while to comment further on one or two of the points 
raised. 

The subject matter of the address falls broadly 
into two parts; what can the community expect from the 
engineer and, conversely, what can the engineer expect 
from the community in the way of recognition, prestige 
and, on a more mundane, but to the individual essential, 
plane, financial reward. If one agrees ‘that one gets out 
of life what one puts into it’ then it follows that the two 
halves of this problem are inextricably entwined but, 
unfortunately perhaps, it will also be appreciated that so 
far as human relationships are concerned the time-constant 
between cause and effect may well be too long to afford 
any personal satisfaction from the process. 

But, be that as it may, few engineers will disagree with 
the Professor when he states that ‘ those who apply science, 
and are usually called engineers, are still not sufficiently 
appreciated as belonging to a profession requiring just 
as much study, ethical behaviour and responsibility as, 
for example, the medical, legal or accountancy profes- 
sions’. It may be, though, that the last dozen or so words 
of this statement require some slight modification, and this 
will be referred to later. 

Further on in his address the Professor compared the 
engineering and medical professions in more detail and 
he pointed out that there is a fundamental difference 
between them, and it is a difference which may have 
a significant influence on the disparity between the social 
standing of the two: a doctor is not allowed to practise 
unless he is on the Register of the General Medical Council. 
It is pointed out that the power of this body over the 
members of the profession is very. great, but that at the 
same time it speaks for them and that the high esteem 
in which the medical profession is held is proof of the 
great work that it has done. The question is then posed, 
‘could a similar state of affairs exist in the engineering 
profession and would it be desirable? 

In this country at least there is no ‘ engineering’ equiva- 
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lent or near equivalent of the Medical Council, for to draw 
a comparison between the Council and any of the 
engineering institutions is in no way valid. Apart from 
compulsory registration there are two other matters, which 
were not dealt with by the Professor, which need to be 
considered. The first is that the Medical Council lays down 
strict requirements for the academic standards and 
methods of training for its members and there is, thus, a 
far greater degree of uniformity and supervision in the 
training of doctors than of engineers. This of course is 
highly necessary, particularly in the latter stages of train- 
ing since human bodies are by no means so easily procur- 
able, nor on a short term basis so easily replaceable, as 
nuts and bolts or resistors and capacitors. The second 
matter is one which no doubt has a profound influence on 
the status of the profession and which may cause some 
slight amendment to the passage already quoted from 
Professor Zepler’s address. It is that the Medical Council 
not only has power over the academic attainments of its 
members but that it also lays down a fairly rigid code of 
ethics and devotes considerable attention to their main- 
tenance. If a doctor is guilty of gross negligence his patient 
may. die and, if the facts come to light, he may well be 
struck off the Register and thus debarred from practising 
his profession; he will meet with a similar fate if he is 
found guilty of any of the acts which the Council would 
describe as ‘unprofessional conduct’. An engineer may 
commit similar crimes and, although he may lose his job, 
it is unlikely that he will be ‘drummed out’ of his pro- 
fessional institution. In other words, unless the engineer 
can prove himself more capable than most at obtaining 
something for nothing, if he wants the status he must pay 
the price! 

Finally, and inevitably in a discussion of this type one 
comes to the thorny question, what is an engineer? Here, 
unfortunately. the Professor not only gives us no help, he 
tends to create a difficulty, for he first poses the question 
‘do we seriously contend that the total membership’ of 
our engineering institutions represents anything like the 
total number of qualified engineers? He then goes on to 
point out that the answer is a definite no. It would, there- 
fore, appear that before any great improvement in his 
status can be brought about it must be clearly defined what 
entitles a man to describe himself as an ‘ engineer’ and this 
would seem to be a matter calling for a combined opera- 
tion between the major engineering institutions in the 
country. 
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AN EIGHT DIGIT WORD GENERATOR 


using Surface Barrier Transistors and Direct Coupled Technique 


(Part 1) 


By P. L. Owen*, B.A., and T. R. H. Sizer*, A.M.LE.E. 


This article describes a binary word generator built as a piece of test equipment for the subse- 

quent development of digital computer elements. During the initial phase of the work, the authors 

were attracted by the simplicity of the direct coupled technique and the logical design of the equip- 
ment was consequently based upon its use. 


A brief explanation is given of serial and parallel operation leading to the conception of serial 

word representation and thus the need for a word generator as a basic tool in this kind of work. 

A simple word generator is then described together with a definition of logical symbols used in the 
diagrams. 


A description of the direct coupled technique using surface barrier transistors is given, followed 
by a section on transistorized logical elements and a detailed description of the equipment. The 
article ends in a review of the limiting conditions of the technique. 


The conception of the transistor as a logical switch is introduced in an appendix and it is 

shown that, in the case of a pnp device there is a relation between the speed of operation, the 

hole storage in the base region and the degree of saturation. It is emphasized, however, that this 

relationship is discussed only far enough to showthat a fast switching speed is possible without con- 

trol of saturation conditions provided certain types of transistor are used such as the surface barrier 
SB240 or the micro-alloy MA393. 


(Voir page 191 pour le résumé en francais: Zusammenfassung in deutscher Sprache Seite 199) 


HE wordt generator described in this article was 
designed to provide digital representation, in serial 
binary form, of any two numbers between 2° — | and zero. 
These two numbers: X and Y, each consisting of a maxi- 
mum of eight digits, were used as a test source in the 
subsequent development of digital computer elements. The 


design also formed an exercise in the use of surface barrier - 


transistors and direct coupled logic. Both numbers, or 
words, repeated every 16sec in synchronism but word X 
could generate a different number from word Y depending 
upon toggle switch settings. In addition to the two numbers 
the equipment generated four pulse trains for controlling 
the mark-to-space ratio of the word pattern. 

During the initial phase of the work, the authors were 
attracted by the simplicity of the direct coupled technique, 
and the subsequent design of the equipment was based on 
its use in serial logic, As explained later in the article, the 
requirements of the technique are critical and at the time 
the work was done only one transistor, the Philco (U.S.A.) 
germanium surface barrier transistor 2N240 was easily 
available in the U.K. This device is now manufactured by 
Semiconductors Ltd, under the designation SB240. 


It is emphasized that the work described in this article 
has been carried out at an ambient temperature not exceed- 
ing 30°C at an average dissipation of 12mW per tran- 
sistor, just under half the maximum specified dissipation. 
Under these conditions no failure in 83 transistors has 
occurred in about fifteen hundred hours’ running time. If 
a failure rate to match resistors is desired, say better than 
4 per cent per 1000 hours, then from the manufacturers’ 
published reliability curves the ambient temperature should 
not exceed 35°C. 


* Royal Aircraft Establishment, Farnborough. 


_ + The term ‘ word’ is used throughout the article in the accepted sense 
in computer terminology. For readers new to this field it should be noted 
that. in general, ‘ word’ refers to the whole of an available period in time 
in which a number is to be represented in binary form. A detailed explana- 
tion is given later 
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Word Representation 
DiGiTs AND WorDS 

Logically, any code may be used in a digital computer 
but, in practise, a binary or two state code is most suitable 
since such codes are easily realizable in terms of circuit 
elements. 

Fig. 1 shows the natural binary representation of the 
integers 0 to 15. Each number is represented by a com- 
bination of 0's and 1's, and each particular 0 or ft is known 


° °o°o 
! 00 
2 1 o 


Fig. 1. Natural binary code 


as a digit. Similarly, any other type of information, such as 
orders, may also be coded. The basic unit of information 
in a digital computer is therefore the binary digit and this 
may be represented physically in the computer as some 
physical quantity such as voltage, charge, or current which 
need only take two levels. Conventionally, a | may te 
associated with a high level and a 0 with a low level. 

A number or an order is represented by a group of digits. 
the size of the group being dependent on the range of 
numbers or orders which it is required to represent. Such 
a group of digits is known as a word and this information 
structure is common to all digital computers. A device for 
generating such words is therefore essential for the develop- 
ment of components for a digital computer. 


SERIAL AND PARALLEL OPERATION 

Transference of information in digital computers may 
be effected in two ways, In the first method there are as 
many transfer channels as there are digits in a word and 
all the digits are transferred simultaneously. This is known 
as parallel transfer, and a typical operation is illustrated in 
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Fig. 2. In the second method a single channel is used and 
the digits are transferred in successive periods of time. This 
is known as serial transfer and a typical operation is illus- 
trated in Fig. 3. Serial and parallel operation may both be 
present in the same computer but usually one particular 
type of operation predominates and the computer may be 
known as ‘serial’ or ‘ parallel.’ 

It is thus necessary to have serial or parallel word genera- 
tors according to the type of transfer required. Of the two 
kinds, the serial word generator is more interesting logically 
and the description is confined to this type. 


SERIAL WORD REPRESENTATION 

Before describing the word generator it is felt that it may 
be helpful to make a few remarks about serial word repre- 
sentation. 


The main essential is that the total time for a computa- 
tion be divided into word periods and each period be 


d, 
d, 
LOGICAL 
ELEMENT 


Transfer 
channels 


Fig. 2. Parallel operation 
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Fig. 3. Serial operation 


— Total computing time ——______—- 
Word 2 | Word V 


Time increasing 
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Fig. 4. Sub-division of total computing time 


further divided into digit periods. Fig. 4 shows the division 
of computing time into words of eight digits. It follows that 
any serial computer is essentially synchronous and requires 
a basic timing reference or clock. 

When a word is transferred from one logical element to 
the next, the information only is transferred. In no sense 
can it be said that a physical quantity has been transferred. 
For instance, if the channel is an electric conductor and 1 
is represented by a high voltage, this voltage is not trans- 
ferred in any physical sense since both ends of the channel 
are at the same voltage. Thus it is necessary to regard the 
complete channel as being in the 0 or the 1 state. When a 0 
is transferred in a particular digit period the channel 
remains in the 0 state for this period and when a 1 is trans- 
ferred the channel is in the 1 state for the whole or part 
of the digit period. Thus when a word is transferred the 
channel takes up the corresponding states during the appro- 
priate digit periods. There is an exception to this method 
of transfer in the case of delay lines where a delay is 
deliberately introduced for logical reasons. 

It is possible to have a range of representations of the 
digit 1 according to what proportion of the digit period the 
channel is in the 1 state. The ratio of the time in the | 
State to the time in the 0 state is known as the mark-to- 
space ratio and the representations are logically equiva- 
lent for all mark-to-space ratios. In a computer it is found 
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Fig. 5. Serial representation 
that different mark-to-space ratios are used in different 
parts according to the demands of practical circuits. 

The serial representation of a word may be illustrated 
graphically by plotting the state of the channel as a func- 
tion of time to give a logical waveform. Fig. 5 shows the 
logical waveforms for the word 10110011 with three 
different mark-to-space ratios. 


Logical Description of a Serial Word Generator 
Basic LoGicaL ELEMENTS 

The word generator is constructed from four basic logical 
devices, the invertor, the AND gate, the or gate, and the 
simple binary counter. 


The invertor is a one input one output device, the relation 
between the input and output states being given by Table 1}. 

The AND gate is minimally a two input one output device, 
the relation between the output state and the input states 
being given by Table 2. 

The output of the ANp gate is thus 1 only when all of the 
inputs are | and 0 for all other states. 

The or gate is minimally a two input one output device, 
the relation between the output state and the input state 
being given by Table 3. 

The output of the or gate is thus 1 when at least one of 
the inputs is 1, and 0 when both inputs are 0. 

It is possible to generalize AND and oR gates to have more 
than two inputs. A multi-input AND gate is a device which 
gives | as an output when all the inputs are 1, and 0 for all 
other input combinations. A multi-input or gate gives a 1 
output if at least 1 input is 1 and a 0 output if all the 
inputs are 0. 

The simple binary counter has one input and two outputs 
and one output is always the inverse of the other. For 


TABLE 1 





Input State | Output State 
0 | 2 ee 
1 0 











TABLE 2 
Input State | Output State 





0,0 0 
1,0 1 
0,1 1 
1,1 1 











TABLE 3 
Output State 


0 
0 





Input State 
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instance if one output is 0, the other is 1 and vice versa. 
The device has two stable states corresponding to the 
two values which a particular output may take and is 
caused to change state by the transition of the output 
from 0 to 1. A constant input or the transition from 1 
and 0 has no effect on the state of the counter. Fig. 6 
shows the state of a particula; output of the simple 
binary counter as a function of the input waveform, and 
illustrates the change of state as the input changes from 
0 to 1. 
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Fig. 6. 
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Fig. 7. Symbols for basic logical elements 
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Fig. 9. 














For the purpose of illustrating the logical block diagrams 
it is convenient to have conventional symbols to repre- 
sent the fundamental logical elements which have been 
described; a suitable set is shown in Fig. 7. 


THe ELEMENTARY WorD GENERATOR 

An elementary word generator is shown in Fig. 8, it 
consists of a clock, a pulse divider, a multiple input or 
gate, an AND gate and a set of manually controlled switches. 
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The pulse divider may be constructed out of the logical 
elements shown in Fig. 7, the detailed description is given 
later. For the purpose of this preliminary description it 
may be regarded as a device which generates the basic 
waveforms from which the words are synthesized. It has 
one clock input and as many outputs as there are digits in 
a word. In this case there are eight outputs for an eight 
digit word and the outputs are labelled Po, P:....P:. The 
eight output waveforms are shown in Fig. 9, each output ts 
1 for a particular digit period of the word and 0 for 
the remainder of the word. As its name suggests, the pulse 
divider divides the digit pulses into eight separate channels 
so that each channel receives one pulse in eight. 

To generate a word, say 10110011, the switches 
So, So, Ss, Ss, S; are closed to transmit the appropriate outputs 
of the pulse divider to the eight input or gate which adds 
the pulses in digit periods 0, 2, 3, 6, 7 to form a composite 
waveform. This composite waveform is shown in Fig. 9 


Fig. 10. The pulse divider 


Digit period 


Clock 
waveform 


Fig. . Pulse divider waveforms 


and comparison with the waveforms in Fig. 5 shows that it 
is, in fact, the 1:0 mark-to-space ratio representation. In 
order to obtain a different mark-to-space ratio, if required, 
the composite waveform is passed through an AND gate 
which is opened by a strobe signal to give the final wave- 
form of Fig. 9. 


THE PULSE DIVIDER 

The pulse divider is shown in Fig. 10 and is constructed 
from three simple binary counters and two AND gates. In 
order to assist in the explanation of the pulse divider it is 
convenient to make use of logical symbolism, The input 
to the first counter is the clock waveform shown in Fig. 11 
and the outputs are described by two logical symbols X 
and X’. X is a variable which is associated with a particular 
output of the counter and it takes two values only, viz 
0 or 1 depending on the state of the particular output. The 
other output, which is always the inverse, is denoted by 
X’ and, therefore, X’ = 0 when X = | and vice versa. Thus 
the graphs of X and X’ as a function of time are identical 
to the logical waveforms which emerge from the outputs. 

Referring to Fig. 11 it is seen that the 0 to 1 transition 

. 
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of the clock waveform which causes the first counter to 
change state occurs at the beginning of each digit period 
and if the counter starts with X = 0 in the first digit 
period, the X¥ and X’ waveforms are as shown in the second 
and third lines respectively of Fig. 11. If now the X’ out- 
put is connected to the input of the second counter, input 
transitions from 0 to 1 occur at the beginning of digit 
periods, 2, 4, and 6 and give rise to output waveforms Y 
and Y’ which are shown as the fourth and fifth lines respec- 
tively of Fig. 11. Taking the Y’ output as the input to the 
third counter gives rise to the Z and Z’ waveforms which 
are the sixth and seventh lines of Fig. 11. 

A set of three simple binary. counters which are cas- 
caded as in Fig. 10 is called a three digit binary counter. 
Since each individual stage may take one of two states, it 
follows that the three digit counter may take 2’ = 8 dis- 
tinct states which may be associated with eight distinct 
combinations of the output variables X, Y, and Z. 
Reference to Fig. 11 shows that the counter changes state 
on the arrival of each clock pulse, eight consecutive clock 
pulses causing it to pass through its complete cycle of 
eight states. Table 4 shows the eight digit periods and the 
corresponding combinations of values of the output vari- 
ables. 
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Fig. 12. Simplified word generator 


Consider now the three outputs X’, Y’,Z’ of the counters. 
Reference to Table 4 shows that these outputs are all 1's 
only during digit period 0. Thus, if X’, Y’, Z’ are connected 
to a three input AND gate, the output of this gate is 1 only 
during digit period 0 and this is the output P, of Fig. 9. 
Similarly the other outputs P P; may be obtained by 
connecting suitable outputs of the three digit counter to 
AND gates. For instance, the three outputs X’, Y, and Z’ 
are simultaneously 1 during digit period 2 and connecting 
these outputs to an AND gate produces the P, waveform of 
Fig 9. Fig. 10 shows the selections of outputs necessary to 
produce P, and P, and the complete pulse divider has 
altogether eight outputs corresponding to Py... .P; of Fig. 9. 


THE STROBE GENERATOR 

For a mark-to-space ratio other than 1:0 it is necessary 
to gate the output of the or gate with a strobe signal which 
is some fraction of the digit period. The type of circuit for 


TABLE 4 





DIGIT PERIOD 


———— OCOOCSC! N 
~ 
| 
! 


SAUNA wWN— © 
—-co--co 
Co=--co--=— 
coco--=-=—/N 











MARCH _ 1960 


which the word generator has been designed requires a 
1:3 mark-to-space ratio and it is necessary that the strobe 
period be one-quarter of the digit period. A suitable way 
of generating the required strobe signal is to introduce an 
additional four output pulse divider as shown in Fig. 12. 
One of the outputs goes to the main pulse divider and, in 
effect, becomes the clock input of Figs. 10 and 11. Any 
one of the outputs may be used as a strobe signal and 
for the sake of flexibility a selector switch to the final AND 
gate is used. 

If the outputs of the first pulse divider are po, pi, Pz, Ps 
the complete set of waveforms are as shown in Fig. 13. 
The last two lines show the output waveform for the word 
10110011 strobed by po and p. respectively. The digit now 
is comprised of four clock pulses as compared to the 
elementary. generator of Fig. 8 in which the digit period 
consists of one clock pulse. Thus, in order to achieve the 
same digit rate for the complete word generator, it is neces- 
sary to speed the clock up by a factor of four. 
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Fig. 13. Waveforms of simplified word generator 


The Use of Transistors as Logical Elements 
THe Direct CouPpLep TECHNIQUE’ 

Before showing how transistors may be used to build 
up the logical devices which have been described, it is 
necessary to give a description of the direct coupled tech- 
nique as applied to transistors. 

The following explanation makes use of the fact that a 
transistor may be considered as two diodes back-to-back. 
It must be understood that this conception is of limited 
use only. In this case a suitable basis is formed for the 
explanation of direct coupled logic. More detailed informa- 
tion is given in the Appendix. 


A common method of coupling two switching transistors 
is to connect the collector of one to the base of another 
by means of a series resistor in parallel with a capacitor 
as shown in Fig. 14(a). The charge on the capacitor tends 
to neutralize the charge remaining in the base region of 
VT: as VT2 is switched off. A positive bias may also be 
applied by means of the bias resistor so that the base- 
emitter diode of VT», is actually reverse-biased while in 
the off state. 
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Generally speaking, the values of the components C, Ri, 
R: R; and R, and the value of bias voltage influence the 
hole storage time of VT, and hence these values have to be 
considered when the time of switching is important. 


In the case of direct coupled circuits, the resistors Re 
and R,, and the capacitor, bias supply and diodes, in so 
far as they control saturation, may be eliminated and, as 
shown in Fig. 14(b), a direct connexion may be made 
between the collector of V7; and the base of V7>2. Several 
types of transistor, both pnp and npn, may be direct 
coupled, but when a high switching speed is required the 
choice becomes limited. 


The requirements for operation in the mode are critical 
and the most convenient method of showing them is by 
means of a graph as shown in Fig. 15, and the circuit 
of Fig. 14(b). The graph shows the collector characteristic 
for different base currents of transistor V7; in the circuit. 
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Fig. 15. Requirements for direct-coupled transistors 


A load line for value R; is superimposed. However, the 
base characteristic of V7, is, in fact, in parallel with this 
set of characteristics and hence each curve has to be modi- 
fied as shown by the chain dotted line. 

Assume V7; is non-conducting, the collector-emitter 
potential of VT" is the base emitter potential of V7». For 
a given collector load Ri, the base emitter potential settles 
at point a in Fig. 15 so that the base-emitter diode is biased 
into a state which allows V7» to switch into the saturation 
region. 

If now the base-emitter potential of V7; is made in- 
creasingly negative, J» increases, Vou gets less negative. 
Point a moves along the load line to B and Vue is the value 
given by oc which must be near enough to zero to put 
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the base-emitter diode of V7, into a high impedance state 
so that the transistor is non-conducting. 


For the given collector load, R:, the lowest value of base 
current of V7, to move A to B is J. Values below this will 
move A to intermediate positions and the base-emitter 
potential of V7, will be such that the ‘ off’ state of V7: 
is never accurately defined. It is of importance, therefore, 
in direct coupled circuits that all transistors, when passing 
collector current, shall be well in the saturation region and 
Vee ‘on’ at a minimum. Conversely, when a transistor is 
intended to be non-conducting the leakage currents of the 
two diodes shall be negligibly small. 


A study of the detailed specification for the 2N240 


Saturation 
region 


en 


J. COLLECTOR CURRENT (mA) 


-10 -20 -3-0 -40 
Veg COLLECTOR EMITTER POTENTIAL (V) 
(a) 


ZI, COLLECTOR CURRENT (mA) 


-O1 -02 -03 -O-4 
Veg COLLECTOR-EMITTER POTENTIAL (Vv) 
(b) 


Fig. 16. Typical collector characteristics of 2N240 at 25°C 


shows that the collector-emitter potential is limited to a 
maximum of —0-07V at a collector current of 20mA and a 
base current of 0-03mA. When the device is non-conducting 
both the diodes are in a high impedance state, Jono and Jevo 
being limited at 25°C to a maximum of 3A each, a figure 
which is sensibly negligible. Typical collector character- 
istics are given in Figs. 16(a) and (b). Fig. 16(b) shows the 
same characteristics in the saturation region with a load 
line for the 8200 collector resistor superimposed. 


At a base current of —ImA the collector-emitter poten- 
tial is reduced to about —0-03V; values of base current 
greater than this will not reduce the voltage appreciably. 
The transistor can thus be considered as a closed switch 
with a voltage drop across it of —0-03V. In practice, the 
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base current is in the region of 1-5 to 4-0mA. Typical base 
characteristics are shown in Figs, 17(a) and (b). 


Consider the two transistors in Fig. 14(b) connected 
between — 3-0V and earth with R: and R: equal to 8200. 
In the ‘ off’ state of V7:, Ve. will be held at a potential 
determined by the value of R: and the base impedance of 
VT». Fig. 17(a) shows that the slope impedance, conducting, 
is 1002. Extending the linear portion of the curve, the base 
potential axis is intersected at —0-22V. The equivalent 
circuit can now be constructed as shown in Fig. 18 and 
from this circuit the equation for Vce: can be derived: 


) - . Rv 
Va = (v lve 


where V = —3V 
v= —0-22V 


R; = 8200 
Ry = 1000 
Therefore : 

Veo = —0°52V. 


Summarizing the foregoing, if the base of V7; is at zero 
potential its collector is at —0-52V as is the base of V7: 
hence VT:2 is conducting, its collector is at zero potential 
and may be connected to the base of V7. Suppose now 
the collector of V7; is momentarily returned to zero volts, 
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Base-emitter characteristics of 2N240 at 25°C 
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Fig. 17. 


the base of VT, follows switching ‘ off’ V7:z. Its collector 
goes to —0-52V which is the base potential of V7, hence 
VT; conducts. A two stable state device, or flip-flop, results; 
the circuit is shown in Fig. 19. 


LoGicaL ELEMENTS 

The use of transistors as switches to perform logical 
operations is discussed in the apendix where it is shown 
that only two electrical states of the transistor are used; the 
low impedance state which corresponds to a _ closed 
switch and the high impedance state which corresponds 
to an open switch. In consequence, the steady potential at 
any point of a circuit containing transistors may only take 
one of two values. With the particular transistors used here 
the two values are —0-03V and —0-SV approximately. Con- 
ventionally assigning 0 and 1 to the least negative and 
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most negative potentials respectively, it is then possible to 
represent digital information by the states of a transistor 
circuit. 








Fig. 18. Equivalent circuit for determining V.. 


oV 





R, R; 


v7, v7, 





Ov + 
Fig. 19. A direct coupled flip-flop 


The word generator is constructed from three basic 
logical elements, the AND gate, the or gate, and the binary 
counter, These circuits, however, are all combinations of 
one basic element, the invertor, 
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Directly Coupled 


(To be continued) 


Metallux Resistors 


Under an agreement made between the Plessey Company Ltd 
and Electronica Metal Lux of Italy, the former Company has 
now undertaken the manufacture of Metallux resistors at its 
Swindon factory. 

Metallux resistors are constructed of a special nickel-chrome 
alloy deposited on a ceramic former or core by a vacuum 
deposition process. This process results in a robust and durable 
film of resistive alloy permanently bonded to the core. Stability, 
noise, temperature coefficient and voltage coefficient charac- 
teristics of the completed resistor are, it is claimed, better than 
those of conventional fixed resistors. 

After deposition and stabilization, the individual resistors 
are measured for their ohmic value known as the * pre-value’ 
and are segregated according to their * pre-value’ and tempera- 
ture coefficient. 

The final value of resistance is obtained by grinding a spiral 
groove through the protective coating and metal film. 

The range of Metallux resistors and their general charac- 
teristics are given in the following table: 





TYPE APPLICATION RESISTANCE 


| | TEMP, COEFF. | 
| RANGE 
| 


(per cent/°C) 


VOLTAGE 
COEFF 
| (per cent) 


| 
J 


2MQ! 40-01 to | 0-0003 for 


| 
| General purpose 
| +0-0015 1/16W to 


} 010 


0-00005 

for 4W 
| 
| 


: 0-005 to 
+ 0-0015 


SRC/ORO | Replacement for | 100 
| high stability wire 


wound resistors 


IMQ | 0-0003 to 


| 0-00005 
Power resistor. | > 0-02 


+ 0-005 to 
+ 0-0025 


| Power resistor for | (Effective 

transmitter testing | impedance 

and high frequency | change at 

uses 1 000 Mc/s 
> Sxdc 

value.) 
Replacement for | All values 
| high stability carbon 
and wire wound 
| resistors. 


| Better than 
0-0003 
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The 
DIGITRON : 


A Cold-Cathode 
Character 
Display Tube 


By N. McLoughlin’, 
D. Reaney*, A.M. Brit. LR.E., 
A. W. Turner*, B.Sc. 





A range of cold-cathode display tubes is described and relative merits of side and end-viewing tubes 
are compared, The principles of d.c, operation and use of the design data are explained. Various 
circuits for use with these tubes are given together with methods of using a.c. supplies. 


(Voir page 192 pour le résumé en frangais: Zusammenfassung in deutscher Sprache Seite 200) 


N any form of computing or scaling mechanism, elec- 

tronic or otherwise, it is necessary to have some form of 
indicating or read-out device to show the result of the 
operation performed by the machine. This indicator may 
be purely mechanical, as in the Post Office register, or :t 
may be an electronic device such as a set of small neon 
indicating lamps or a Dekatront counter tube. 

A new form of visual indication which has recently been 
developed is the Digitront, a cold-cathode character display 
tube. This tube, unlike the Dekatron, is not a counting 
device but is used to indicate the state of count or of 
switching position in the associated circuits. It may con- 
tain numerals, letters of the alphabet, various mathematical 
or other signs. 

These character display tubes are cold-cathode, gas-filled 
devices having a common anode and a number of inde- 
pendent cathodes, each in the shape of one of the charac- 
ters it is desired to display. Under the recommended 
circuit conditions a glow covers the chosen cathode and 
the illuminated character so formed is visible at a consider- 
able distance, characters I}in high being legible up to SOft 


Advantages of Display Tubes 

Character display tubes have a number of advantages 
over other forms of read-out device. For comparable sizes 
of character, the space occupied and the initial cost com- 
pare very favourably with other forms of display. The 
display tube imposes no limitation on the speed of count, 
and although it may extinguish at very high speeds it will 
immediately register the correct figure when the count ends. 

The direct numerical or alphabetical read-out is much 
more legible at a given distance than, for example, a group 
of small neon bulbs or the figures on the normal type of 
mechanical register. 

Display tubes have, in general, a wider useful viewing 
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angle than other display devices. Furthermore, the charac- 
ter brightness does not fall off as the viewing angle is 
increased. 


Design Details 

The most obvious use for these tubes is as a, read-out 
device for decimal counting systems, where the display 
tube will normally contain the digits 0 to 9. The number 
of characters in one tube is limited by physical considera- 
tions, and where letters are required it is convenient to use 
two tubes to cover the alphabet, each containing about 12 
letters. 

The size and nature of the characters can, of course, be 
varied within quite wide limits to suit the purpose to which 
the tube is to be put, ranging from very small tubes suitable 
for desk instruments to very large ones designed to give 
legible displays over considerable distances. 

The above photograph shows three Digitron display 
tubes, the GR2G sign tube containing a plus and minus 
sign, the GR10G containing the digits 0 to 9 and the GR4G 
fraction tube containing }, 4, } and 1. 

The GR10G tube has nickel characters 30mm high, with 
a maximum width of 18mm. These characters are ar- 
ranged one behind the other and spaced from each other 
at top and bottom by ceramic washers. The numbers are 
mounted close together to minimize the change in apparent 
position of the number when switching from one to an- 
other. Since the glow itself is wider than the character on 
which it occurs, each digit is clearly and independently 
visible. 

A nickel mesh surrounding all the cathodes acts as the 
common anode and also serves to reduce the amount of 
sputtered material reaching the glass bulb from the glowing 
cathode. This sputtered material, if not intercepted, would 
cause blackening of the bulb, with consequent reduction in 
character visibility. Undesirable images could also be 
formed by reflection in this sputtered surface at the rear 
of the bulb. 
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The electrode assembly is supported on a ceramic disk 
which rests on the unconnected inner ring of pins of the 
B26A base. Each cathode and the anode is brought out 
to a separate pin on the outer ring of the base. 

An inert gas mixture is used, giving a characteristic 
yellow-orange glow. The pressure of this gas is an im- 
portant parameter and it is chosen to be sufficiently low 
to allow the current necessary to cover the characters to 
be of the order of a few milliamperes, but high enough to 
prevent the characters from appearing woolly and indistinct. 

The GR4G has a similar construction to the GR10G, 
whereas in the GR2G the signs are supported on mica 
plates. 

As will be seen from the photograph, the three tubes 
which have been mentioned so far are viewed through the 
side of the bulb. However, it is also possible to mount the 
characters so that they can be viewed through the end ol 
the bulb. Each method has certain advantages. 

The side-viewing tube permits the use of larger charac- 
ters than can be used in an end-viewing tube having the 
same bulb diameter. At the same time a wide angle of 
view is Offered and the tubes can be mounted close to- 
gether, so that larger digits are displayed in a given hori- 
zontal dimension. 

The side-viewing tube needs less space from front to 
rear than the end-viewing tube. On the other hand, the 
end-viewing tube needs less panel height. Also it is rather 
easier to change from the front of the panel and is more 
suiled to vertical stacking. 

A typical end-viewing tube, the GRIOH, is shown in 
Fig. 1. For comparison, a miniature side-viewing tube, 
the GRIOW, is also shown to the same scale. 

The operation of the tube is similar whichever type is 
used. 


Principles of Operation 


As stated above, each character in a display tube can 


act as the cathode of a gas-discharge diode. A common 
anode is provided. 

The basic circuit is shown in Fig. 2. A d.c. voltage 
V, is applied between the anode and the selected cathode, 
a resistor R, limiting the anode current to the required 
value. 

Consider V,, to be increasing slowly from zero. The volt- 
age across the tube will increase until a potential V,, 


Fig. 1. GRIOH and GRIOW 
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called the striking potential, is reached. At this point the 

gas will begin to conduct, a current will flow between 

cathode and anode and some or all of the cathode will be 

covered with glow. When current begins to flow, the 

voltage between the anode and cathode of the tube will 

fall to V,, the running voltage of the tube. The current 
V, — V,; 


will then be given by i = ——— 
R, 


Fig. 2. Basic display tube circuit 


A 


In general, with the recommended value of R, the charac- 
ter will not be completely covered in glow at this value of 
the applied voltage, and in order to cover it, V, must be 
further increased. The tube is then said to be running in 
the abnormal glow region, i.e. the normal operating cur- 
rent is greater than the value required to cover the charac- 
ter. However, since the rate of sputtering is proportional 
to current. a maximum current rating is recommended to 
ensure a long life. 

The values of V, and V,; depend upon both cathode 
material and gas mixture, whereas the colour of the glow 
is characteristic of the gas mixture only. 

It will be seen that the tube is essentially a current oper- 
ated device and that three conditions must be met in a 
practical circuit: 

(1) The value of V 
ionize. 

(2) The current must be sufficient to cover the whole 
of the cathode with glow. 

(3) The current must not exceed a stated maximum 
or the life of the tube will be seriously curtailed. 


must be such that the tube will 


Characteristics 

Due to the spread of parameters occurring during pro- 
duction, and the need to maintain a stated performance 
during life, circuit design should be based on the following 
method. 

Typical basic design information is given in the form of 
a graph of tube limiting characteristics. Reference to 
Fig. 3(a) illustrates the main points. Two limit lines are 
shown—these represent the maximum and minimum run- 
ning voltages which will be found over the specified current 
range. This current range is limited at the lower end by 
the need to cover any cathode and at the upper end by the 
maximum permissible cathode current. It is desirable to 
be able to draw load lines for differing supply voltages and 
this is done as follows: 

The distribution of running voltage is shown in Fig. 4 
and this leads to a mean value of 185V, also the optimum 
current is 65mA. This is point Pp in Fig. 3(a) and load 
lines should be drawn to pass through this point from the 
chosen supply voltage. Examples for 250V and 300V are 
shown. These curves have been drawn assuming that 
the current taken by each character is roughly the same, 
but digits 1 and 7 have substantially smaller areas than the 
other digits and it is necessary to insert resistors in these 
cathodes. These are referred to as equalizing resistors and 
enable the design graphs to be used as described. 

It will be noted that as the supply voltage V;, is increased 
the effect of variations in running voltage is decreased. and 
it is good practice to use the highest value of V;, which is 
conveniently available. 
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Switching Circuits 

A number of possible switching circuits are available 
and these can be grouped according to the maximum speed 
of operation. It should be stressed that the speed need in 
no way be limited by the display tube—any limitation being 
inherent in the circuit. At very high counting speeds 
(> 200kp/s) the tube may de-ionize but will strike and 
indicate the count correctly when required. 


The basic circuits are as follows: — 


(1) Mechanical-switch, uniselector, relay, etc. Thesz 
are very reliable but are limited in application due 
to the slow speed of operation. 


(2) Low speed ring counters, using gas-filled trigger 
tubes. 


(3) Medium to high speed counters using either high 
speed cold-cathode trigger tubes, thermionic 
valves, transistors, or Dekatrons. 


(4) High speed counters using Trochotron beam 
switching tubes. 


The low speed type of ring counter using a GTR120W 
trigger tube is shown in Fig. 5. This is suitable for opera- 
tion of the GRIOG side-viewing tube, but can readily be 
adapted for use with the GRIOW wire-ended miniature 
tube. The circuit is a ring counter, the anode voltage of 
the trigger tube which is conducting gates the triggering 
for the next tube in the ring. When the next tube fires it 
provides an extinguishing pulse for the preceding tube. 
The maximum speed of operation is 100p/s; the input pulse 
required is 80 to 100V positive with a minimum duration 
of 100s. 

Counting up to medium or high speed (0 to 20kp/s) is 
most conveniently done using Dekatrons, and the GR10G 
side-viewing tube or GRIOW miniature tube can be used 
to give either alternative or remote read-out. 

Details of a suitable circuit are given in Fig. 6. A triode 
is used for each digit, and is d.c. coupled to the cathode 
of the Dekatron. The circuit conditions are arranged so 


Fig. 3. Graph of tube characteristics 
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that when the triode grid is driven positive, the resulting 
anode current is the recommended value for the GR10G 
The grid-cathode operates as a diode and clamps the grid 
voltage to that of the cathode. The cathodes of the triodes 
are connected together and returned to earth through a 
common resistor and the reset line. A capacitor is pro- 
vided for smoothing. The voltage developed across this 
resistor is such that the other triodes are cut off. Switching 
is accomplished by the output from the Dekatron which 
drives the appropriate grid positive and causes that triode 
to conduct, the other triodes being cut off as previously 
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described. The cathode resistor also provides some nega- 
tive current feedback and tends to reduce variations 
between individual triodes. 


A ‘carry’ for counting purposes can be taken from the 
anode of the ‘0’ triode. 

At speeds in excess of 20kc/s a Trochotron beam switch- 
ing tube, such as the VSIOH may be used (Fig. 7). This 
will operate up to 2Mc/s and will deliver a target current 
up to 18-OmA. This type of tube is ideally suited to use 
with Digitrons as it is a con- 
stant current device. The mag- 
nitude of the current delivered 
by the target is controlled by 
the spade voltage, other poten- 
tials being as shown. An input 
of —55V is required, with a 
duration in excess of O-Susec. 
In order to achieve the neces- 
sary striking voltage, a fixed 
potential of 100V is maintained 
across the GRIOG and the 
balance is provided by the out- 
put current of the Trochotron 
flowing in the target resistor. 
As previously mentioned at 
speeds in excess of about 
200kc/s the Digitron will ex- 
tinguish—this does not affect 
the counting in any way and on 
cessation of counting the tube 
strikes and displays the correct 
figure. 
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A.C, Operation 
Although the cold-cathode 
display tube was originally 
ae gar Tgp developed for use in d.c. cir- 
cuits, it is equally suitable for 
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Fig. 5 (above). Ring counter with GRIOG read-out 
Fig. 6 (below). GSIOD with GRI0G read-out 
Fig. 7 (right). VSIO0H with GR10G read-out 
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use on unsmoothed half-wave rectified a.c. The peak 
value of current should not exceed the maximum recom- 
mended d.c. value, and since the mean value of the a.c 
will be considerably less than in the d.c. case, the tube 
life is correspondingly longer. However, as the light out- 
put is proportional to the mean current, some reduction in 
character brightness occurs. 

With some modification to the electrode arrangement 
such as has been incorporated in the design of the GR1OH, 
it is possible to use unrectified a.c. An auxiliary elec- 
trode, termed the a.c. anode, is provided in such a way that 
glow on it cannot be seen from the viewing position. The 
a.c. is connected, via a suitable resistor, between this elec- 
trode and the selected cathode. On one half-cycle the 
required cathode will glow, and on the next, the a.c. anode. 
However, since the latter is hidden from view, only the 
required character will be visible. The main anode is con- 
nected to the a.c. anode through a high resistance to assist 
striking. 
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Conclusion 

Tubes of the Digitron range are now well established as 
fast and reliable read-out devices, with numerous applica- 
tions in all branches of science and industry. Typical 
applications include displays for all kinds of counting and 
computing systems, cash display, alphabetic code signalling 
and lift indicators. While a few standard types will prob- 
ably cover most requirements, these are adaptable to 
specialized applications by the substitution of appropriate 


characters. Digitrons have a high degree of reliability and 
provide an attractive and economic form of display. 
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A Method of Testing Television Camera Tube 
Colour Response 


By A. G. Warren* 


Previously, there has been no easy way of obtaining the complete colour response of a mono- 

chrome television camera, but it is proposed, in this article, to show how this can be done with 

fairly simple equipment. A display of effective camera colour response to any chosen illuminant 

can be obtained with the apparatus described, but tests so far have been confined mostly to studio 
tungsten-type lighting. 


(Voir page 192 pour le résumé en francais: Zusammenfassung in deutscher Sprache Seite 200) 


URING a series of tests in television studios of various 
coloured paints in current use, it was found that appre- 
ciable variations in sensitivity between camera tubes of 
any one manufacture occur when televising rather saturated 
orange and red colours under studio lighting. In addition, 
the effective sensitivity of the cameras using tungsten incan- 
descent lighting is considerably higher at both the red and 
blue ends of the spectrum than the human eye, but it 
appears that the lower saturation of bluish paints and other 
similarly coloured materials which are used in the studios 
makes for closer agreement between visual and camera 
brightness appreciation than occurs with reddish colours. 
As far as incandescent studio lighting is concerned, red- 
dish objects appear in the monochrome reproduction as a 
lighter shade than they are visually in the studio so that 
there is a tendency. for lips to appear too pale and the 
reproduction of scenery and costumes is difficult to fore- 
cast. But for this disparity between visual and camera 
colour response, the very convenient Munsell system of 
checking coloured materials could be used with certainty 
by designers, lighting supervisors and wardrobe and make- 
up staff. 

It was apparent that a means of revealing the overall 
camera colour response without the limitations involved in 
the use of colour filters would be an advantage in investi- 
gating the problem and it was therefore decided to project 
the colour spectrum of the illuminant concerned on to the 
photo-sensitive surface of the camera tube by means of a 
spectroscope. 

It is desirable that the spectrum should be a normal one, 
i.e. a linear relationship to exist between wavelengths of 
light and their spacing along the spectrum image; for this 
reason a diffraction spectroscope was chosen of the trans- 
mission type to allow for ease of mounting on the camera 
optical axis. The Beck diffraction spectroscope type 2447 
was suitable as it had the conveniently small maximum 
dimensions of approximately 2in by lin. Also the rela- 
tively simple optical system has only crown glass com- 
ponents of small optical path length so that the absorp- 
tion of light is kept low. 

If television cameras operating under tungsten incan- 
descent lighting are being investigated, then the illuminant 
for the spectroscope slit would be a tungsten filament lamp 
simulating the studio lighting in spectral quality. Similarly, 
to obtain the response with any other type of scene lighting 
would require duplication of its spectral quality. 
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A second illuminant consisting of a spectral discharge 
lamp is used to provide marker lines at specific wavelengths, 
against which the camera colour response can be checked. 


TELEVISION CAMERA 


}-PHILIPS HELIUM 
| SPECTRAL LAMP 
| TYPE 93:098-E/He 


BECK DIFFRACTION - Lé 


}- TUNGSTEN 


SPECTROSCOPE TYPE 2449 PROJECTION LAMP 


< 


TO VOLTAGE 


R uT 
CONTROL UNIT +5 TRANSFORMER 
PHILIPS TYPE 3637 


Fig. 1. Camera tube colour response tester 


Description and Method of Use of the Apparatus 

Fig. 1 shows a simple mechanical layout of the apparatus 
for projecting the spectra on to the camera tube. 

By means of a suitably dimensioned sleeve, the spectro- 
scope body replaces the hood of a 2in camera lens so that 
the eye-piece of the spectroscope is close to the front lens 
element, the actual distance not being critical. The norma! 
camera focus control is then operative after a rough adjust- 
ment of the spectroscope focus itself. The camera lens iris 
should be at maximum aperture. r 

The mountings of both light sources are made adjustable 
relative to the spectroscope so that the required intensity 
of illumination at the slit is obtained. 

Fig. 2 gives a more detailed view of the spectroscope 
head and it can be seen that the top half of the slit receives 
light from the incandescent source (or other type of light 
source if required) while the lower half of the slit, being 
covered by the right-angled prism, receives light from the 
spectral lamp. On a picture monitor the monochrome repro- 
ductions of the two spectra should then lie one above 
the other in the centre of the picture and in length should 
occupy about one-half of the total picture width. Pro- 
vided the images are kept well clear of the picture 
boundaries the reponse does not appear to vary significantly 
at different parts of the photo-emissive surface of the 
camera tube. 
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When investigating colour response under studio lighting 
a tungsten filament lamp is employed and the operating 
voltage is adjusted so that the colour temperature is repre- 
sentative of average studio lighting. The measurement 
of colour temperature must, of course, be made by 
means of an appropriate meter. The colour response to 
other light sources can be obtained by substituting these 
for the tungsten lamp or less accurately by apply- 
DIFFUSING GLASS 
BEFORE SLIT 


=) 


| ADJUSTABLE 
SLIT 


"}RIGHT-ANGLED 
PRISM 


— 


Fig. 2. Front view of spectroscope 


Fig. 3. Waveform monitor graticule and helium spectrum markers 


ing colour correction filters to the latter. The response to an 
equal energy spectrum source can readily be calculated 
from the graph obtained with a tungsten source of known 
colour temperature. 

The spectral lamp is a helium gaseous discharge lamp, 
chosen because it produces six clearly defined lines over 
the visible spectrum, these occurring at the following wave- 


lengths in millimicrons: 389, 447, 502, 587, 668, 706, 
approximately. The 587mu line is very intense and it is 
advisable to reduce it in order to avoid Over exposure, by 
the application of a purple filter such as Ilford No. 811. 
A purple tinted sample of cellophane proved even better 
for this purpose, but unfortunately it cannot be specified. 

The overall transfer characteristic (signal/light) of the 
camera channel must be adjusted to a unity gamma con- 
dition, or, if this is not realizable, due allowance must be 
made in assessing the colour response. 

The display of the colour response of the camera is 
obtained on a line selector waveform monitor. This is pro- 
vided with a graticule ruled for percentage of signal ampli- 
tude (or decibels) vertically, and wavelengths of light 
horizontally; the correct positions of the spectrum markers 
also being shown, as in Fig. 3. In addition, for the com- 
parison of camera versus visual estimates of relative 
luminance, it is convenient to have inscribed on the 
graticule the photopic curve. (It might be argued that, since 
studio lighting is of the incandescent type, the photopic 
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Fig. 4. Colour response of a camera tube having a bismuth-silver 
photo-cathode. 


Colour temperature of light source 2750°K 


rig. 5. Type of colour response curve obtained by — mixing of the 


light from imcandescent and spectral 


Fig. 6. As Fig. 4 but with one Iiford No. 801 greenish-bive filter im use 


curve ought to be modified accordingly, i.e. given a bias 
towards red. Since, however, lighting in a studio has to 
simulate daylight as well as artificial illumination, it is felt 
that this would be undesirable and, of course, a high pro- 
portion of outside broadcasts occur in daylight in any 
case). 
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Fig. 7. As Fig. 4 but with two Iiford No. 801 filters in use 


As Fig. 4 bet showing the response of another camera tube of 
the same type 


Fig. 9. As Fig. 8 bet with one Ilford No. 801 filter in use 


The X-sweep is adjusted so that the spectrum line markers 
fall at the appropriate positions on the graticule, thus cali- 
brating the X-axis in wavelengths of light (Fig. 3); follow- 
ing this, the signal amplitude is adjusted so that the signal 
excursion due to the incandescent illuminator occupies the 
range of 0 to 100 per cent on the graticule. The colour 
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Fig. 10. As Fig. 8 but with two Iiford No. 801 filters in use 





Fig. 11. Colour of a tube with tri-alkali photo-cathode using a 
single repetitive time-base and showing (spectrum) line markers 


Colour temperature of illuminant 2 750°K 





Fig. 12. As Fig. 11 but with one Iford No. 801 filter in use 


response of the camera for the particular light source in 
use is then displayed as in Fig. 4 and the percentage 
response can be read off at appropriate wavelengths. 

By means of a repetitive time-base and the application of 
a brightening pulse to the grid of the oscilloscope tube, 
both spectra can be displayed together. Alternatively, the 
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spectra can be mixed optically by directing both light 
sources through the same part of the slit together, result- 
ing in the type of presentation of Fig. 5. Either of these 
combined displays has the advantage of providing a con- 
tinuous check on the wavelength calibration. 

For routine checks, the graticule can be dispensed with 
and an assessment of colour response may be obtained at 
the specific wavelengths provided by the spectrum line 
markers by normal oscilloscope signal voltage measurement. 


Fig. 13. As Fig. 11 but with two Iiford No. 801 filters in use 


Fig. 14. As Fig. 11 with one Kodak No. 66 light-green filter 


Results 

Some camera colour response curves and the effect of 
adding light filters are shown in Figs. 4 to 14. Figs. 4, 6, 
and 7 show the colour response under various conditions 
of a camera tube having a bismuth-silver photo-cathode; 
Fig. 4 in the condition of having no colour filter, Fig. 6 
with one Ilford No. 801 filter and Fig. 7 with two Ilford 
No. 801 filters. In each case the source of illumination had 
a colour temperature of 2750°K. Figs. 8, 9 and 10 show the 
results under the same conditions using another camera 
tube of the same type. 

Figs. 11 to 13 are colour responses obtained with a 
camera tube having a tri-alkali photo-cathode both with 
and without Ilford No. 801 filters. Fig. 14 shows the effect 
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of a Kodak No. 66 filter. This type of display is obtained 
with a simple repetitive time-base without line selection or 
brightening pulse and measurement of colour response at 
any wavelength can be made quite easily by placing a suit- 
ably scaled transparent graticule (Fig. 15) over the photo- 
graphs. 

Fig. 16 shows the unpleasant result of applying the maxi- 
mum of variable neutral density filter on a standard type 
of television camera. 


700 


600 


Fig. 15. Transparent graticule for taking readings from the type of display 


photograph given in Figs. 11 to 14 


Distortion of colour response due to use of maximum variable 


Fig. 16. 
neutral density filter om a television camera 


Conclusions 

The application of the spectroscope to testing the colour 
response of camera tubes has proved a quick and reliable 
method for resolving various uncertainties about the sensi- 
tivity of monochrome television cameras throughout, and 
somewhat beyond, the visible spectrum. 
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Electronic 


Data-Processing 


Systems 
for American 
Business 


By J. C. Hammerton 


Electronic data processing systems are now reasonably well established in American business organi- 
zations. In the first half of this article an attempt is made to outline the basic requirements of such a 
system as they now appear; due attention being paid to the areas of agreement and controversy 


among the various equipment manufacturers. 


The second half of the article deals with the 


related engineering problems, and the programming requirements and methods. 


(Voir page 192 pour le résumé en frangais: Zusammenfassung in deutscher Sprache Seite 200) 


LECTRONIC data-processing for business is a young 

technology and its basic techniques are still being 
developed. In the U.S.A. a post-juvenile stage has been 
reached. The user now regards the computer realistically 
as a method of doing a job faster, more accurately, and 
sometimes cheaper than previously. The manufacturer has 
accepted the fact that he must live with his customers’ 
methods and problems. 

An attempt has been made in this article to present a 
status report on existing American electronic data-pro- 
cessing (e.d.p.) systems for business. The report sum- 
marizes the areas of agreement and disagreement among 
the basic concepts of business e.d.p. systems. 

The report is restricted to medium- and large-sized sys- 


tems which include a general purpose computer, e.g. a 
computer which uses a stored program rather than a wired- 
in program. These systems are being sold to solve the 
problems of a wide range of users. Variations in size and 
certain options regarding peripheral equipment are per- 
mitted by the manufacturer. But, in general, no alterations 
are made to the functional specifications of the equipment 
for specific installations. The report, therefore, excludes 
all special purpose installations. 

Where applicable actual machine characteristics have 
been quoted from the announced competitive systems on 
the market. These are the IBM 7070, Radio Corporation 
of America’s 501, National Cash Register Company’s 304, 
the Honeywell Company's 800, the Philco Corporation’s 


The photograph below shows a general view of the RCA 501, while the one above shows a close-up view of the console. 
This installation is typical of a modern e.d.p. system. 
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Transac S-2000 and possibly the Burroughs Datatron 220. 
However, this report is not a comparative evaluation of 
these systems. No attempt has been made to present a 
tabulation of either the characteristics or the relative merits 
of the systems. 


Market Requirements 


Competition among the major manufacturers has resulted 
in a new generation of computing systems cheaper than 
their predecessors. Certain useful but expensive facilities 
have been eliminated in order to obtain this price reduc- 
tion. RCA, for example, no longer markets a central 
switching unit which, in the Bizmac system, permitted full 
flexibility in the connexion of magnetic tape units to com- 
puting machines. 

Besides being cheaper, the new systems are physically 
smaller (except, possibly, the Datatron 220 which uses 
valves and is not considered fully competitive for this 
reason). This change has resulted from the use of tran- 
sistor circuits, the elimination of ducted air-conditioning, 
and the development of better packaging and production 
techniques. 

It is wrong to infer that these changes are the result of 
specifications designed to reach the small- and medium- 
sized user. In point of fact these smaller, cheaper systems 
have greater work capacity machine-for-machine than the 
older generation of machinery. 


MODULAR CONSTRUCTION 

All the manufacturers have tried to reach the widest 
possible market with their product by making the work 
capacity of their system elastic. Whereas the older systems 
were designed for the large user (IBM 705, RCA Bizmac) 
or for the medium-sized user (IBM 650), the new systems 
are intended to satisfy the requirements of both large and 
medium-sized users. 


For this reason all competitive systems have a modular 
construction. The high-speed memory, which is univer- 
sally a magnetic core memory, is specified in modules of 
so many characters or so many words. The storage medium 
for the high-capacity memory is magnetic tape, } or jin 
wide, in 2 400ft reels which can be handled on a wide range 
of tape units. Provision is made so that any one of the basic 
tape units, usually eight, can be replaced by switching units 
or tape controllers. One such device enables an additional 
module of tape units to be incorporated into the system. 


On-LINE PERIPHERAL EQUIPMENT 

Another feature arising from the necessity for elastic 
work capacities is the provision in varying degrees of on- 
line operation of peripheral equipments. 

The business data-processing problem, insofar as it can 
be thought of as having distinctive characteristics, absorbs 
large quantities of input data into master files by relatively 
simple computational processes and produces large quanti- 
ties of reports, listings, and other visual output data. 

Formerly, the discrepancy between the electronic speed 
of the computer and the electro-mechanical speeds of the 
peripheral devices meant poor utilization of the capabilities 
of the computer. The problem was solved by off-line 
operation of the peripheral equipment. Input machines 
produced a magnetic tape which could be applied later to 
the computer. Output devices were connected to a mag- 
netic tape which had been produced earlier by the com- 
puter. Intercommunication through the use of magnetic 
tape resulted in concentration on increasing the transfer 
rate to and from the tape and on improving computer con- 
trol techniques to permit simultaneous operation of tape 
units. 
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Although systems including magnetic tape units are now 
available at modest prices, some of the medium-sized users 
have applications which do not include the maintenance of 
large volumes of reference data. To reach these users the 
new systems include optional on-line operation of the peri- 
pheral devices. 

The old problem of the discrepancy in operating speeds 
is mitigated by the use of three techniques. 

(1) The speed of the peripheral devices has been in- 
creased. 

(2) The control section of the central computer is 
designed to operate more than one peripheral 
device at a time. 

(3) Further refinement of the control section permits 
the simultaneous operation of the peripheral de- 
vices and the arithmetic section of the computer. 


These techniques have been applied in varying degrees 
by the manufacturers using cost as the governing criterion. 


SCIENTIFIC MARKET 

The manufacturers have also tried to reach the scientific 
market with their product. There appear to be sections 
of the computer market in which the user can justify the 
leasing of a business machine only if the machine can also 
perform some of his scientific work. Beyond these users 
there are, of course, others whose primary requirement is 
for scientific work. 

Scientific applications can be defined as those which in- 
volve small amounts of input and output data but con- 
siderable and complex computation using a wide range of 
values. The machines for this work require the following 
minimum specifications : — 

(1) Fast arithmetic speeds necessitating parallel access 
to ‘words’ in the high speed memory and in the 
arithmetic unit. 


(2) Adequate on-line peripheral devices for input and 
output since in the typical scientific application 
no requirement exists for storing large volumes 
of reference data. 


(3) Floating point arithmetic to handle the wide range 
of numbers. 


In addition a pure binary code appears to be necessary. 
A pure binary code is the natural language of the machin- 
ery and, therefore, tends to permit the simplest and cheap- 
est mechanization of the control and arithmetic logic. In 
addition the code need contain no redundancy and hence 
for numerical data it is least wasteful of storage. 

Mathematicians have become accustomed to binary 
coding by long usage. However, it is not immediately 
obvious from the user’s point of view that a binary coded 
decimal notation is unacceptable. And, in practice, since 
an adequate method of ‘ automatic programming’ is a pre- 
requisite of a scientific system, the user need have nothing 
to do with the particular notation used within the machine. 

Nevertheless, machines which have been designed with 
at least equal emphasis on the scientific market, include a 
pure binary code. The Philco S-2000 uses a pure binary 
code exclusively. The Honeywell 800 is unique in being 
able to handle both pure binary arithmetic and binary 
coded decimal arithmetic. 


System Configuration and Cost 

The basic configuration of the modern American busi- 
ness data-processing system is, therefore, a central processor 
with core memory, a complement of not less than eight 
tape stations with an associated control unit, and off-line 
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peripheral equipment including at least a card reader and 
a * line-a-time’ printer. 

The basic module of memory varies from 1 000 to 5 000 
words where a word consists of eleven or ten characters 
plus a sign position. The maximum size of memory avail- 
able in systems which have dispensed with the storage of 
programs on drums, varies between 4 000 and 25 000 words. 
The current notion of a useful memory size is somewhere 
between 5000 and 10000 words. 


The speed of the card reader varies between 400 and 
1 000 cards per minute. The printer’s speed is usually 600 
to 900 lines per minute. 

The monthly rental for minimum systems of comparabie 
work capacity ranges from $16 000 to $21 000 exclusive of 
maintenance and floor space. The variation can be attri- 
buted to some differences in what is actually offered for 
the price. The IBM 7070's rental includes a high priced 
tape system in which all the tape units have a read-after- 
write feature. A two-gap head permits checking of data 
immediately after it has been transcribed to magnetic tape. 
This removes one of the causes of inefficient operation, 
namely, that in the absence of this feature poor transcrip- 
tion is not detected until the next time the tape is scheduled 
for use. The Honeywell 800 system includes the highest 
priced tape system. This arises in part from the high rate 
of information transfer and in part from the ability of the 
control unit to handle up to sixteeen tape units simultane- 
ously. 


AUXILIARY PERIPHERAL DEVICES 


In addition to the basic peripheral devices all manufac- 
turers offer a card punch in order to accommodate users 
with well-established punched card installations. 


A paper tape reader is usually offered with reading speeds 


up to 1 000 characters per second. 


Currently paper tape is not necessary as an output 
medium. Modern systems thinking, however, includes in- 
troducing and receiving data at a location remote from the 
computer. This is largely a communication problem. At 
present 5-hole punched paper tape is the most widely used 
medium in this field. 


RANDOM AccEsS FILE 


The status of the large capacity, ‘ random-access’ file is 
uncertain. The devices which are currently in use are 
magnetic drums, magnetic disks, and short lengths of mag- 
netic tape. The mechanizations employ both single and 
multiple read-write heads for retrieval or entry of data. 
These devices are essential to certain applications which, 
like interrogation and reservation services, are fundament- 
ally ‘on-line’. The position of the random-access file in 
off-line applications is less obvious. The basic function in 
business data-processing is to update master reference re- 
cords, e.g. account statements, insurance policies, in accord- 
ance with transaction information. The present method 
of performing this function in magnetic tape systems is to 
collect or batch the transaction information, order it by 
the same criterion as is used to order the reference file, and 
process it against the reference file. The purists argue that 
the function is more efficiently performed by the use of a 
large capacity, random-access file to which the transactions 
can be posted as they are received without the necessity for 
pre-sorting. 

Conceptionally, this approach may be correct. The pro- 
cessing of a large percentage of inactive records is not a 
useful part of the work done in updating magnetic tape files 
on a batch basis. However, as a matter of practical 
economics the use of random access files can only be justi- 
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fied in certain specialized applications. Based on capacity. 
speed, flexibility, and cost the figures of merit of the exist- 
ing devices are unfavourable. The capacity of a typical 
unit with 50 disks is 6 million numeric digits as compared 
with the 20 to 50 million digits which constitute the typical 
business file. The average search time for a unit of this 
size is 600msec which does not provide a marked improve- 
ment over the conventional method. The storage cost per 
digit is greater because the storage elements are perman- 
ently mounted whereas a reel of magnetic tape can be dis- 
mounted from a tape unit. 

Most manufacturers provide some form of random access 
memory with their systems in order to handle applications 
which have a specialized need. 


CHARACTER-SENSING 

Adoption by the American Bankers’ Association of mag- 
netic ink as an acceptable method of recording data has 
prompted the development of devices for sensing characters 
recorded in this medium. IBM and General Electric, two 
of the companies most active in the banking industry, have 
produced machines for reading arabic numerals printed in 
magnetic ink on cheques. Apart from the cheque-handling 
application, however, character-sensing is not at this time 
a prerequisite for a manufacturer’s data-processing system. 


System Efficiency 

One of the key concepts in the specification of data- 
processing systems is system efficiency, i.e. the balancing of 
machine speeds and data transfer rates so that the most 
use is made of the equipment while it is operating. As 
explained above, the older generation of systems operated 
peripheral devices off-line to circumvent the large dis- 
crepancy between the data transfer rate of these devices 
and the internal speed of the computer. Increased tape 
speeds (120in/sec) and closer pulse packing (300 to 
550characters/in) yielded character transfer times of 30 to 
16usec. These times came close to matching the time of 
the basic operating cycle of the core memory (20-6usec). 
System efficiency was improved by providing the ability 
to read from and write to tape simultaneously. 

However, these gains in efficiency from the improved 
design of tape-handling mechanisms have been offset by 
other features of the design of the new computers. The 
provision of small buffer units between the tape machines 
and the core memory is justifiable economically. Thus, in 
the RCA 501 a buffer is employed which enables four 
characters read from tape in 120usec to be transferred to 
the core memory in 15usec. In the machines which can be 
considered for scientific work, access to the information in 
the memory is in parallel by word. A word of 10 digits 
plus sign which is transferred from tape to memory serially 
in say 170usec, is handled thereafter in 6usec. 

In business applications which are, as noted above, 
characterized frequently by the processing of large files of 
low activity, these discrepancies result in inefficient use of 
the system's computing abilities. 

The most direct attack on this problem among the newer 
systems is contained in the multi-programming technique 
embodied in the Honeywell 800. This system is engin- 
eered in four modules each of which can hardle two inde- 
pendent programs. In the maximum case, therefore, eight 
independent programs can be processed simultaneously. 
Provision has apparently been made to permit the programs 
to be started, interrupted and completed independently. The 
computer keeps processing as many programs as are con- 
nected to it by seeking out each one in turn and, if appro- 
priate, processing the next instruction. If a particular 
program has not completed its previous instruction, control 
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is immediately transferred to the next program. The 
fundamental intention is to utilize every cycle of the core 
memory in some way. 

While manufacturers agree about the desirability of an 
efficient system, there is less agreement about the way to 
design one. In some instances the user’s operating prob- 
lems run counter to the design requirements. The multi- 
programming approach as employed in the Honeywell 800 
has yet to be tested operationally. It is open to the follow- 
ing criticisms : — 


(1) Restrictions are imposed on access to the core 
memory so that inefficient use of storage may have 
replaced inefficient use of the control and arith- 
metic logic. 


(2) The high cost of the tape control unit and of the 
program control unit appear to be due to the 
multi-programming facility. 

(3) Operational difficulties may arise due to running 
programs concurrently; for example, an un- 
scheduled stop in one program, if attended to at 
once, will probably necessitate interruption of the 
other programs. 


Organization of Data 

In general a business record contains a number of items 
and these may or may not be identified with the word 
structure of the computer. On magnetic tape the records 
are organized in several ways which can be classified ac- 
cording to the permissible flexibility of the record size. 

* Fixed-word, fixed-record length’ means that every re- 
cord on the tape contains the same number of words and 
every word contains the same number of characters. By 
definition a record organized in this way has no flexibility. 

* Fixed-word, variable-record length’ means that words 
which contain no data in certain of the records in a file can 
be omitted from those records. In practice the omission 
of words other than those at the end of the record requires 
the use of some designating information. Hence the flexi- 
bility provided is not always significant. 

‘ Fixed-item length but variable maximum’ provides 
additional flexibility. The items which constitute the 
record can be of different lengths. However, the corre- 
sponding items in different records are of the same fixed 
length. This method of organization is described as 
‘ variable-length ’. 

A completely flexible organization of data is one which 
combines the characteristics of variable length organization 
with the ability to omit blank items and adds to these the 
ability to handle variability in the length of the correspond- 
ing items in different records. This results in data on tape 
which is fully compressed and which contains neither spaces 
nor non-significant zeros. This method of organization 
may be described as ‘ fully variable’. 

Record flexibility is a desirable characteristic of a busi- 
ness system. Unrestricted planning of some reference files 
has resulted in records in which the ratio of maximum to 
average length is as high as ten. The principal gain from 
variable length records is the reduction in the time taken 
to scan the records during tape operations. 

However, record variability is attended by certain com- 
plications in design. 


(1) The core memory must be addressable by character 
whereas fixed-word length permits the memory to 
be addressed by word. Addressing by word pro- 
duces some economies in storing the programs by 
reducing the number of characters which are 
necessary to specify an address in an instruction. 
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(2) It is not convenient to gain access to data in the 
memory in parallel by item whereas this facility 
can be provided easily in a fixed-word machine. 


(3) In the case of * variable-length’ records each in- 
struction must specify the length of the operand 
addressed. In the case of ‘ fully variable’ records 
the computer’s logic depends on the recognition 
of a symbol which identifies the beginning or end 
of each item. In the RCA 501, which is the only 
system with a fully variable organization of data, 
the symbol is called an item separator symbol. 
These symbols are part of the record on tape and 
hence tend to offset the reduction in the length of 
the records. 

It may also be noted that the flexibility of * variable- 
length’ data can be obtained in fixed-word machines by 
other techniques. 

In both the NCR 304 and the IBM 7070 it is permissible 
to combine two or more items into one word providing. 
of course, that the resulting word is of the required fixed 
size. In order to handle multi-item words the instruction 
format permits the specification of the part of the word 
to be operated on by the computer. The same effect is 
obtained in the Honeywell 800. by the use of * masking’ 
instructions. The IBM 7070 also includes the facility of 
using ‘ record mark words’ to designate the end of a parti- 
cular item in a tape record. During the reading of such a 
record from tape to memory the detection of a record 
mark word causes the computer to select a new address 
from a table of addresses stored in the memory. Subse- 
quent characters are read into the memory starting at this 
address until another record mark word is detected. The 
record mark word is, therefore, analogous to an item 
separator symbol as used in the RCA S501. 

The Burroughs 220 includes a ‘ preface word’ in each 
tape record to specify the number of words in the record. 
This arrangement permits the use of records with the 
characteristics of ‘ fixed-word but variable record length’. 
In addition the instruction format of the computer makes 
possible operations on ‘ partial-word’ fields, i.e. a group 
of adjacent characters within a word specified by the first 
two digits of the instruction. 

In addition to the design complexities the value of the 
advantages conferred by data variability is still questioned 
The reduction in record length obtained with a ‘ fully vari- 
able’ organization arises from items containing names, 
addresses, and cumulative money amounts. Criticism of 
this type of organization rests on the question of the preva- 
lence of these items in actual business records. 


GAPS ON MAGNETIC TAPE 

The conventional method of recording binary-coded 
characters is with the bits and the synchronizing track, if 
used, in parallel across the tape and the characters in series 
along the tape. The characters are grouped in blocks. A 
block may or may not be identified with a single record 
from a reference file or with a single transaction record. 
The size of the block is limited only by the available space 
in the core memory. The blocks are separated by gaps, 
usually of blank tape, which are sufficiently long to permit 
the stopping and restarting of a tape without causing 
characters to be misread. These gaps vary in length from 
system to system, ranging typically from 0°4in to 0-7in. 

The gap is undesirable for two reasons. Firstly, it repre- 
sents a wastage of the storage medium which becomes 
relatively more serious as the pulse packing is increased. 
In a large installation where the number of tapes in use 
runs into thousands, the wastage is significant. Secondly. 
the time taken to traverse these gaps at the running speed 


ELECTRONIC ENGINEERING 





of the tape is between 4 and 10msec. In operations such 
as the updating of low activity files and the sorting of 
records between tapes, the time to traverse the gaps in the 
data adds significantly to the overall time of the operation. 

In the NCR 304 system the gap is equivalent to three 
characters, sufficient only to allow the end of a block to 
be detected. In a file updating operation the blocks can 
be passed over without stopping the tape until the record 
is found which matches the transaction record. At this 
point the tape is stopped, backed up until the gap is de- 
tected again, stopped, and then restarted. The relevant 
record is read into the computer’s memory. The tape is 
stopped at the next gap and repositioned once more ready 
for restarting when the search for the next active record 
is initiated. | While this procedure adds time to the up- 
dating of a record, the inspection and passing over of in- 
active records takes less time. Evidently the benefits of 
the technique depend on the activity of the file. 


SELECTIVE UPDATING 

In file-processing operations the conventional, and still 
the only widely used, method is to read the old file from 
one set of tapes and re-write the records, updated as neces- 
sary, on to another set of tapes. The latter set then be- 
comes the current master file. To the user, accustomed to 
Static visual files of paper documents, the continual retrans- 
scription of inactive records appears to be unnecessary and 
an additional source of error. Selective updating whereby 
only those records which need to be changed are retran- 
scribed, is a technique which has, or at any rate used to 
have, customer appeal. The Datatron 220 system includes 
this feature. 

The difficulties of the technique are considerable and the 
benefits by no means as real now as they might have been 
at one time. 

The technique demands a fixed-record length recording 
method so that an updated record will always fit into the 
same length of tape as the previous version of the record. 
* Insertions ’ into the master file can only be handled period- 
ically in a special operation. This means that a file of 
insertion records must be maintained in addition to the 
regular file. Since insertion records are usually active 
within a few days of insertion, e.g. newly issued insurance 
policy, the ‘ double-file’ is undesirable. 

The benefit of the technique is the elimination of ‘ un- 
necessary’ transcription errors. In the IBM and Philco 
tape units a double-gap head permits reading after writing. 
Thisenablesa transcribed record to be checked transversally 
and longitudinally for correct parity at the time of tran- 
scription. In other systems an error remains undetected 
until the next time that the tape is used. 

Offsetting the benefit of selective updating is the necessity 
for maintaining back-up files. These files enable any part 
of the current master file to be reconstituted if it is 
destroyed due, for example, to a malfunction of one of the 
tape units. In non-selective updating operations the back- 
up file is generated as part of the normal procedure. In 
selective updating a special duplicating operation must be 
run periodically. An additional disadvantage is the un- 
desirability for security reasons of writing on a tape which 
contains good data. (For this reason some systems use 
tape units which can be designated ‘ for reading only ’.) 

Selective updating is possible conveniently with any file 
in which the records are of fixed length. However, the 
technique has not been adopted by the manufacturers of 
the new generation of systems. 


SUMMARY OF DATA ORGANIZATION 


The trend in the organization of data appears to be as 
follows : — 
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(1) For business applications agreement exists in prin- 
ciple about the desirability of a flexible organiza- 
tion of data on magnetic tape. 


(2) There is general agreement about the unsuitability 
of records on magnetic tape in which the items 
are identified with computer words on a one-to- 
one basis. 


(3) So far as the internal economies of the computer 
are concerned, a fixed-word length is very desir- 
able. 


(4) For scientific applications fixed-word length is 
essential because it permits parallel access to a 
word and hence fast computational ability. 


All the new systems except the RCA 501 contain com- 
promise solutions to these conflicting characteristics in 
which a fixed-word length is used but freedom in the asso- 
ciation of items and words is preserved. The RCA 501 
system retains the fully variable organization previously 
associated with the RCA Bizmac, and with it the unres- 
tricted combination of items into records. 


CopDING SYSTEMS 


All of the new systems except the Philco S-2000 are 
designed to handle binary-coded characters. A 7-bit code 
is used throughout the RCA 501 and NCR 304 systems. 
The IBM 7070 system records characters on tape only in 
a conventional 7-bit code. The Honeywell 800. system can 
handle either a pure binary code or a binary-coded nota- 
tion. A binary word of 48 bits can be designated as 11 
signed decimal digits or 8 alphanumeric characters. The 
Philco S-2000 has no instructions for doing decimal arith- 
metic and, hence, its coding method can be regarded as 
essentially binary. 

The choice of codes reflects the general agreement that 


business systems should stay close to a decimal notation 
while scientific systems should use a pure binary notation. 
However, it seems likely that modern automatic program- 
ming techniques are liberating the manufacturer from the 
users’ desires in this respect. 


IMPORTANCE OF ALPHABETIC INFORMATION 


The importance of including a method of handling alpha- 
betic information is accepted by all manufacturers. About 
the importance of alphabetic information relative to 
numeric information there is less agreement. 

Within the computer the IBM 7070 system uses only 
numerical digits. Alphabetic characters are carried as 
double numeric characters. A 10-digit numeric word can 
be distinguished from a 5-character alphabetic word by the 
presence of a plus or minus sign in the sign position of the 
word. A similar arrangement is used in the computer of 
the Datatron 220 system. 

The reason for the adoption of a numeric-only notation 
within the computer is to effect economy in the use of the 
memory. A memory of N bits can store either N/7 alpha- 
numeric characters or N/5 numeric digits. If alphabetic 
characters are handled as double numeric digits and if 
x per cent of the information is alphabetic, then the memory 
in its 5-bit configuration can store N/(1 + ‘Olx)5 alpha- 
numeric characters. Evidently from the point of view of 
the design of the core memory the 5-bit configuration is 
better if the following condition holds : — 


N/(1 + O1x)S>N/7 
ie. if x < 40 per cent 


This is usually the case. However, the ‘ pay-off’ value 
is diminished by the additional complexities introduced into 
the design of the computer’s control section. 
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Programming 

Manufacturers agree about the necessity for making pro- 
gramming effort more productive but disagree about the 
way to achieve this objective. Early coding was done ex- 
clusively in machine code. The first step towards more 
productive programming was the transfer of some of the 
clerical phases of the coding process, e.g. the assignment 
of memory locations, from the programmer to the com- 
puter. The resulting process is called ‘relative program- 
ming’. Fundamentally it consists of referring to operating 
information, stored constants, and the stored program itself 
symbolically instead of by the actual memory locations 
which they occupy in the computer. The symbolism can 
be any suitable system of characters. The use of page and 
line number is a simple example where the two serve to 
identify the item’s or operand’s position in the coding 
sheets prepared by the programmer. Substitution of actual 
memory locations for the symbolic addresses is accom- 
plished by the computer using a special routine called a 
compiler. The overall procedure is machine-orientated, 
that is, it is closely related to the basic machine code. It 
does not relieve the programmer of the necessity for under- 
standing the machine code and at least some part of the 
logic of the machine. Relative programming is of some 
assistance during the initial writing of a program. Its 
greatest virtue, however, is that it facilitates the alteration 
of the program. The alterations occur during the initial 
programming due to changes in the requirements, during 
program testing due to errors in the program, and through- 
out the life of the program due to the evolution or expan- 
sion of the requirements. The anticipated volume of 
changes varies from business to business but two general- 
izations are permissible. Firstly, the most difficult task ‘n 
the conversion from a manual to a machine system is to 
discover what the existing manual system is. It is unusual 


for the first attempt to result in the definition of 100 per 
cent of the problem. Secondly, most company operations 
are dynamic in some degree due, for example, to sales 


pressure. Banks offer a wide variety of types of accounts 
designed to attract capital. Insurance companies promote 
new insurance plans designed to maintain their competitive 
position. The electronic data processing (e.d.p.) department 
has to be sufficiently flexible to follow these changes rapidly 
and cheaply. Relative programming goes a long way to- 
wards the realization of this requirement. 

Automatic programming has a different objective, namely 
to divorce programming entirely from the basic machine 
code. The programmer will then not need to know any- 
thing about either the machine’s language or the machine’s 
logic. This gets into the area of ‘English’ or ‘plain 
language’ programming in which certain stylized phrases 
and sentences are defined in order to describe the flow chart 
of a problem. Special routines are prepared for the com- 
puter by either the manufacturer or the customer and these 
convert the plain language program into a form which the 
computer can understand more readily. 

Some scepticism exists among both manufacturers and 
users about how successful this approach can be. 

The basic difficulty is the development of a sufficiently 
standard and comprehensive vocabulary. In this respect 
business and scientific applications are different. The 
mathematician has a vocabulary which is both limited and 
internationally acceptable. Providing certain approxima- 
tions are allowable, the definition of ‘add’, ‘subtract’, 
‘multiply’, and ‘divide’ provides a workable minimum 
vocabulary. No analogous situation exists in business. 
Even within one company a word like ‘ update’ may des- 
cribe a variety of functions. 

A less fundamental but still real difficulty is the testing 
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of the program. In theory since the computer itself has 
interpreted and compiled the machine coding from a plain 
language program there should be no errors. However, 
one major source of errors in programs are the so-called 
logic errors. These arise due to input data which were 
not anticipated or which were misinterpreted by the pro- 
grammer. When the computer detects these errors it must 
provide evidence of them to the programmer in a form 
which the programmer can understand. 

The present status of programming for business appears 
to be as follows : — 


(1) A machine-orientated 
method is essential. 
(2) The real value of plain language programming, as 
distinct from its sales value is not yet proven. 
For machines which are to be marketed actively for 
scientific work, a method of problem-orientated automatic 
programming is also essential. In general, scientific pro- 
grams have a much shorter life than business programs. 
The latter may be used daily for months or years with rela- 
tively few changes. Consequently the cost of preparing a 
scientific program cannot be amortized as readily. And 
hence it becomes important to reduce programming time 
even though this may result in less efficient programs and 
somewhat longer machine times. 


relative programming 


ASSISTANCE TO THE CUSTOMER 

In the early days of business e.d.p. it was not unusual 
for the manufacturer’s programmers and analysts to guide, 
control, and even supplement the efforts of the user’s per- 
sonnel. This situation is unpalatable to most executives 
because of the divided responsibility implied and it is not 
now commonplace. 

However, customers look to the manufacturer to supply 
assistance in the following areas: 

(1) Initial training of the customer’s personnel. 

(2) Some day-by-day assistance at all levels in the 
customer's organization. 

(3) A method of relative programming. 

(4) A comprehensive set of tested routines which will 
ensure productive program-testing sessions, e.g. 
a static examiner which inspects the program for 
coding errors, a dynamic tracer which permits 
selective print-outs from the memory, a memory 
dump routine which enables a program to be re- 
moved rapidly from the machine and reinserted 
at a later time. 

The use of another machine for testing programs 
so that the customer can be ‘in production’ as 
soon as possible after the delivery of his own sys- 
tem, even if this is only on a limited scale. 
Assistance in developing suitable operational con- 
trols such as tape header messages, record counts 
per tape, and methods for resuming operation 
when interrupted by a machine malfunction or 
by an out-of-balance condition. 

(7) In some instances assistance is also requested in 
establishing the routine procedures for scheduling 
work on the system. 

(8) A basic sorting routine. 


The demand for ‘advance’ program testing time im- 
plies that the manufacturer must maintain an accessible, 
efficiently run service bureau. Attempts to interleave sys- 
tem testing and program-testing are unsatisfactory for both 
the manufacturer and his customers. 

Some manufacturers supply ‘ packaged’ routines for 
operational controls, end-of-tape conditions and other 


ELECTRONIC ENGINEERING 





routine eventualities. Other manufacturers prefer to give 
direct assistance to the customer in establishing his own 
standard routines for these contingencies. 


Characteristics of Business Data-Processing 

The typical business application of today is dominated 
by the requirement for updating master reference files and 
by the requirement for sorting the transactions into the 
same sequence as the reference file before the updating can 
be attempted. The time spent in sorting is between 20 
per cent and 40 per cent of the total operating time of a 
business installation. The time spent in passing reference 
files depends on the frequency with which the files are 
updated, i.e. on the necessity for maintaining current in- 
formation in the files. In a typical installation the total 
time may be split equally between sorting, processing in- 
active reference records, and making computations on 
active data. 

The instruction complements of the new systems permit 
efficient performance of these two basic functions. Simul- 
taneous reading from and writing to magnetic tape is in- 
cluded in all of them. Fast rates of information transfer 
to and from tape are also universal (IBM 62-S5kc/s; RCA 
33kc/s; Honeywell 96kc/s for numeric data). 

A less conventional instruction is the ability to read a 
record from a tape which is being rewound. This instruc- 
tion is chiefly of use in the sorting of records by passing 
them through the computer several times from one group 
of tapes to another. When records can only be read from 
a tape moving in the forward direction it is necessary to 
rewind the tapes between ‘passes’. The ability to ‘ read 
in reverse ’ eliminates the rewind time. The sorting routine 
is organized so that the input tapes of any pass except the 
first move in reverse while the output tapes move forward. 

A characteristic of processing low-activity multi-reel files 
is that the individual reels of the file must be alternated 
on at least two tape units and possibly on three. This 
makes it unnecessary to interrupt the operation while a 
reel of tape rewinds and is dismounted and replaced. The 
inclusion in a machine of a fast rewind makes it possible 
to use only two tape units in circumstances where three 
might otherwise be necessary. 

One method of improving the sorting and file-processing 
operations is to combine records together on magnetic tape 
into batches while preserving the identity of the records 
within the batch. Programming techniques are being 
developed for handling data organized in this way. None 
of the new systems, however, include any special facility 
for processing batched records. 

A technique of an older vintage can be used for decreas- 
ing the time taken to process a reference file. The tape 
controller is provided with the ability to search a file for 
active records independently of the computer. During the 
controller’s search for an active record the computer con- 
tinues other computations, for example the processing of 
the previous active record. If more than one controller of 
this type is available, and if the activity of the file is low 
enough, faster processing is made possible by partitioning 
the file. The separate pieces of the file are run independ- 
ently by the controllers and the computer is available to 
service all the active records. The NCR 304 and the Data- 
tron 220 systems include tape controllers with this ability. 


INSTRUCTION COMPLEMENT 

The new systems include a basic complement of arith- 
metic, control, and data-handling instructions. 

The arithmetic instructions include decimal addition, sub- 
traction, multiplication, and division and, in addition, a 
comparison instruction which is some form of binary 
subtraction. 
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Because the American currency system has a decimal 
radix these instructions suffice for monetary calculations 
which are of course essential to a business system. 

No instructions are included for the comparison and 
These operations are handled as 


manipulation of dates. 
sub-routines. 

In all of the systems except the RCA 501 instructions for 
floating point arithmetic are provided either as standard 
instructions or as an option. 

Control instructions provide for conditional and uncon- 
ditional branching in the programs. Chiefly as an aid in 
program testing a series of console-controlled breakpoint 
switches are provided in most of the systems. They pro- 
vide the programmer with a method of leaving the main 
path of his program at predetermined points to obtain, for 
example, print-outs of certain areas of the memory. 

Data-handling instructions enable data to be transferred 
to and from the component parts of the system as neces- 
sary. Optional on-line operation of peripheral devices 
requires instructions and a form of program control which 
permit the operation of these equipments simultaneousiy 
with each other and with computing instructions. 

Beyond these basic instructions some of the systems in- 
clude less proven instructions such as logical add, or logical 
or, and binary multiply. The NCR 304 system has three 
‘macro’ instructions in which a commonly used function, 
such as the merging of two tapes, is mechanized. Increased 
speed is obtained by the elimination of the staticizing of 
each of the set of instructions which would otherwise be 
required. Macro-instructions are not, in general favour 
because of their inflexibility. Thus the ‘merge’ instruc- 
tion enables two tapes to be merged to form a third tape. 
In a typical installation, however, the merging of three, 
four, five, or even six tapes to form an output tape is just 
as common as the merging of two tapes. 

All of the systems include index registers (B-boxes, B- 
lines) a feature which heretofore has been found only in 
scientific machines. Index registers give the programmer 
an improved facility in the modification of addresses with- 
in his program. The number of registers provided varies 
from seven to as many as ninety-nine (IBM 7070). 


INSTRUCTION FORMAT 

The new computers offer a choice of 1-, 2-, or 3-addresses. 
The IBM 7070 and the Datatron 220 computers use a single 
address. The Honeywell 800 and the NCR 304 computers 
use three addresses. The RCA 501 computer uses two 
addresses. There does not appear to be any decisive ad- 
vantage in terms of instruction power per digit of program 
storage. Choice of the number of addresses is probably 
determined by the instruction length which suits the overall 
machine specification. 


Conclusion 

An attempt has been made in this article to survey the 
new generation of electronic business data-processing sys- 
tems. It has been shown that the systems have certain 
basic similarities which represent areas of agreement among 
the manufacturers about the characteristics of the general 
data-processing problem. In other areas the design speci- 
fications have a diversity indicative of differences of 
opinion. 

One sign of maturity in the industry is the importance 
assigned to helping the customer to use his installation 
effectively. This help takes the form of direct customer 
assistance and of the development of easier programming 
methods. The magnitude of this effort is such that a 
machine no matter how well designed and engineered, can- 
not be marketed successfully without a comprehensive, 
nation-wide sales support organization. 
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A Simple Wave Filter 


By D. G. Wyatt* 


It is possible to obtain a useful filter of the high-pass or low-pass type by connecting a parallel-T 

circuit in series with a suitable LC circuit. Only one inductance is required, and this is especially 

useful at low cut-off frequencies. The arrangement compares favourably both with filters of the con- 

ventional type, and with those derived from negative-feedback amplifiers, on grounds of simplicity, 
stability, and bulk. 


(Voir page 192 pour le résumé en frangais: Zusammenfassung in deutscher Sprache Seite 200) 


HEN phasic flow occurs in an induction flowmeter 

employing a sinusoidally-varying magnetic field, the 
potential resulting from flow contains sidebands centred 
about the frequency of the magnetic field. In order to 
reduce interference and improve signal-to-noise ratio, it is 
desirable to use a band-pass filter having uniform and stable 
amplification over the region covered by the sidebands, 
while the phase shift should be zero or proportional to 
frequency over this range. It was in this connexion that 
the problem arose of designing a filter with a pass-band 
extending from 30c/s to 70c/s. 








Fig. 1. (a) Low-pass circuit 


(b) High-pass circuit 


It is well known that conventional wave filters with low 
cut-off frequencies are inconvenient on account of the 
many inductors and capacitors of high value which are 
required, and the consequent high cost and large bulk of 
the complete filter. Attempts'’ have been made to over- 
come these disadvantages by using filters derived from 
phase-dependent negative-feedback amplifiers, employing 
either ‘parallel-T”’ or resistance-capacitance elements. 
Arrangements of this kind can be very useful in certain 
types of work, but have two disadvantages: first, the exact 
shape of the amplitude and phase characteristics is usually 
dependent upon the valve gain within the feedback loop; 
second, it is not always possible readily to design such 
filters, and it is usually necessary to resort to empirical 
adjustment of the circuit elements, based on experimental 
measurement. Also, the complexity and bulk of the whole 
filter may be comparable with that of a similar filter of the 
conventional type. 

Consideration of the curvature of the transmission 
characteristics of conventional tuned circuits, and of paral- 
lel-T circuits, led to the construction of the filter circuits 
shown in Fig. 1. These filters each consists of a simple 
resistance-terminated L-section in series with a parallel-T 
circuit. 


* The Nuffield Institute for Medical Research 
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The success of the combination depends on the fact that 
where the curvature of the transmission characteristic of 
the 7-circuit is convex upwards, that of the L-section is con- 
cave upwards, and by suitable adjustment the product of 
the two transmissions can be made nearly constant over a 
useful frequency range, as shown in Fig. 2. The design 
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procedure will be illustrated by reference to the band-pass 
filter problem mentioned above. 


Low-Pass Filter 
The unloaded 7-circuit fed from zero impedance has a 
transmission characteristic given by 


yi -|3 ' aa )y 


and a phase-angle 
6; = tan~* — 
Fife 
ee @ 

where f is the signal frequency and /, the null frequency, 
1/27R’C’. 

The L-section fed from an impedance r into a load R 
has a transmission characteristic given by 


yw=[(l+o--F/f-) +o (F/f)*...... @ 


and a phase-angle 


given by f, 
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where 
o=r/R, a =Q. (1+9/Q), Qe=wel/R, wo? =1/LC 

The choice of null frequency f, of the T-circuit is decided 
by two limiting considerations: (a) if f. is too high, the 
composite transmission characteristic will not fall off 
rapidly enough beyond 70c/s, and (b) if f, is too low, a 
very sharply resonant peak will be required in the L-section, 
which will result in difficulties as regards manufacture and 
stability; in addition, very non-linear phase-shift can be 
expected in the pass-band. Therefore f, is chosen to be 
212:2c/s, which can be conveniently obtained if C’R’ = 
0:00075. The transmission and phase shift of the 7-circuit 
are now calculated at three frequencies within the pass- 
band, 30c/s, 50c/s, and 70c/s. The results are given in 
Table 1. 

In order to obtain a transmission factor of 1 with the 
composite filter, it is necessary to design the L-section so 
that at the frequencies 30, 50, and 70c/s it has transmission 
factors of 1/0-866, 1/0-708, and 1/0-56 respectively. A 
value of R is chosen which is low enough to be only slightly 
modified by the T-circuit, but not so low that r/R is appre- 
ciable, otherwise there will be unnecessary attenuation. 
Therefore some idea is needed of the value of r, which 
includes the resistance of the inductance and the output 
resistance of any valve circuit which feeds the filter (in 
the present instance a cathode-follower is used). Thus if 
r = 2:25kQ and R = SOkQ, @ = 0-045. The next step is 
to use this value of » in equation (3), transforming to obtain 
simultaneous equations in f. and a’, using the required 
values of y: at the extremes of the pass-band, i.e. | /0-866 
at 30c/s and 1/0-56 at 70c/s. On solving for f., the value 
obtained is 64-2c/s. This is within the pass-band, and will 
give non-uniform transmission and very non-linear phase 
shift. It is clearly necessary to accept a transmission factor 
less than 1 for the composite filter, so that the values of v» 
can be less over the pass-band, and the resonant rise thus 
made to occur at a higher frequency. If a net transmission 
factor of 0-935 is chosen, for example, and the equations 
solved for values of y2 equal to 0-935/0-866 at 30c/s and 
0-935/0°56 at 70c/s, it is found that f, = 77-5c/s, and 
2’ = 0-375. If these values are used in equation (3), the 
results shown in Table 2 are obtained. 

It will be noticed that there is a rise of 2 per cent in the 
net transmission at 50c/s. This could be prevented by 
choosing a value for the net transmission at 30c/s and 
70c/s slightly less than the value 0-935 which has been used. 
In the present instance, this correction is made in the design 
of the high-pass filter. 

The value of Q.” can be determined from the value of 
a’, and two values are obtained, 0-276 or 0-0074. Although 
the higher value requires a larger inductance, it is used 
because y2 is then less dependent on r. The value of L 
works out to be 54:2H, and from this and the value of f., 
the value of C is found to be 0-0780uF. 


TABLE 1 





fic/s) | Vr | 6,(deg.) 
30 | 0866 | —30 
50 0-708 | —45 
70 0-560 —56 
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High-Pass Filter 

The 7-circuit characteristics are given by equations (1) 
and (2). 

The L-section fed from impedance ,/’ into a load R has 
a transmission characteristic given by 


[ (+6 bape v0 )+or w2/P(1 


@+02 Gif 
e+e’ (f/f) \*7- 
O10 Fife 
and a phase-angle a 


| 2-i0[ 1 e+e 


y= 


TATE 


6.—tan 


| o’ +— 


where GQ. = w-L/R, 9 = r/R,’ = 
and if ¢ = @’ 0, ye = (1 —(f-7/f))?+Q-? (fo? / f))-* 


Since equation (5) is not a simple function of f/f., simul- 
taneous equations cannot be solved for f. as with the low- 
pass filter. It is necessary first to assume @ = ¢’ = O and 
determine f. and Q. from equation (7), using the required 
values of y, at 30c/s and 70c/s given by the 7-circuit cal- 
culations. These values must then be substituted into 
equation (5), and from the results the necessary adjustment 
can be made by inspection and repeated calculation. In 
the present instance, the additional requirement that the 
net phase shift of the low-pass and high-pass sections be 
linear with frequency has to be borne in mind. The com- 
puted results for this section of the filter are as follows: 

Null frequency of T-circuit f, = 10c/s, ¢ = 0-0300, 
o’ =0°0200, fo.=22c/s, O.2=0'14, R= 50kQ, L=136H, C= 
0-388uF, the remaining values are shown in Table 3. 

It will be noted that this high-pass section has been 
designed so that the transmission is low by 2 per cent at 
50c/s, thus compensating for the rise of the same amount 
at this frequency in the low-pass section. 

The calculated resultant transmission is shown in Fig. 3, 
together with some experimentally determined points. In 
Fig. 4, the calculated phase-shifts introduced by the high- 
and low-pass sections are shown, together with the calcu- 


TABLE 3 





fcls)| Wn 


Vide 


ficis)| vw | Ys | 6,(deg) | 0,(deg) |6, +6,(deg) 





ve Vive 6,(deg) 0,(deg) |6, +6,(deg) 


1-08 | 0935 | —9 | —8 | —# 
1:35 | 0956 | -45 | -32 | —-77 


30 | 0-866 
50 | 0-708 





70 | 0-56 | 1-67 | 0-936 —56 —68 —124 





554 | 1-675 | 0-928 | 56 35 | Ol 
1177/0905 | 40 | 13 53 
862 | 1072/0925 | 30 | 9 39 








30 | Oo 
50 | 0- 
0- 
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lated resultant and some experimental points taken with the 
complete filter. 


The inductors were wound on Ferroxcube pot cores (one 
core type LA 13 for each inductance). Polystyrene capaci- 


140 
120 
100} 
80 $ 
60 ss 
40 
20 


-_.. Calculated 
© Experiment 


High-pass 





° 1 4 
- 20 60 70 80 
- 40 
- 60} 
- 80 
-100 


Resultant 


PHASE SHIFT (degrees) 


Low-pass *s 


~ 


‘ 


-120 . 
-140 SIGNAL FREQUENCY (c/s) 





Fig. 4. Calculated phase characteristics with experimental points 


tors and high stability resistors are used, the measured 
values being within +1 per cent of those required. The 
differences between the experimental and calculated results 
are within the tolerance of the components and of the signal 
generator used for the measurements. 

The amplitude stability is dependent on two kinds of 
variation. First, if the filters are fed from cathode-follow- 


An Automatic Production Plant for 
Miniaturized Silicon Diodes 


To meet the increasing demand for their ZS30 series 500mA 
double-ended diffusion diodes, a new automatic plant for their 
production has now been put into operation by Ferranti Ltd 
at their Gem Mill Factory in Oldham, Lancashire. 

This plant which took about 15 months to develop was 
designed and built by the Company’s own Plant Development 
Section. It is estimated that it is capable of producing 43 000 
diodes a week to test stage. 

Until recently, most of the operations in the production of 
the ZS30 series, specially designed for automatic assembly tech- 
niques, had been carried out entirely by hand, but this was only 
a temporary arrangement until the new automatic plant could 
be installed. Careful study of the previous hand methods used 
has enabled the Company’s development engineers to break 
down the process into a number of simple steps. 

Now, all operations in the final assembly of the header such 
as flash welding the wire on the back of it, passing through a 
hydrogen furnace to remove oxidation, are carried out by 
automatic transfer mechanisms. As the stages of copper and 
gold plating the header assembly, and that of pre-soldering the 
dice to the header, lend themselves well to batch production, no 
automatic mechanism is used for these processes. 

The mechanism used for the assembly of the lead wire to 
the header is controlled from a common camshaft, the use of 
which enables the overall index figure, nominally eight seconds, 
to be varied at will. 

From the hopper, the headers are sorted out and presented 
one at a time to a magazine, An escape mechanism release$ 
the header down an inclined chute on to an indexing table 
where it is influenced into a cup by means of an air jet. Each 
time the takle indexes, a vacuum arm picks up a header off 
the table and transfers it through 180° to another vacuum arm 
which in turn transters it to a second table where it accurately 
locates it in a Nimonic alloy jig. This table then indexes round 
and presents the header to the lead wire, at which time an 
intense oxy-coal gas flame is brought into position to make the 
weld. After welding, the wire is measured to length and cropped 
accurately by transverse guillotine knives. 

The completed header is then indexed to a position where 
it is blown out of the jig and up through a tube in the form 
of an inverted U which transfers it to a small hydrogen furnace 
where oxide created by welding is removed. After passing 
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ers, the source resistance can vary with filament supply. 
It can be calculated that with the present filter, a change of 
20 per cent in the mutual conductance of each of the two 
cathode-followers used can alter the net transmission factor 
by 1 per cent. Second, there is the question of tempera- 
ture stability of the filter. This is not constant within the 
pass-band, but the calculated variation in transmission 
(using temperature coefficients of the components as pub- 
lished by the manufacturers) is never greater than | per 
cent for a temperature change of 10°C. 

As the filters were used in an amplifier at millivolt level, 
the high-pe -s and low-pass sections were enclosed in separ- 
ate boxes of Mumetal (3in x 3in x 4in x 1/32in) to prevent 
magnetic interference at mains frequency. 

It is possible to design a more simple filter of this type 
using a single capacitor and resistor in place of the T- 
circuit. However, the attenuation is less rapid beyond the 
pass-band. 
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through this furnace, the component is collected in a container: 
and taken away to be copper and gold plated. 

The header, with solder disk and silicon dice mounted on 
top, and in contact with each other, is then assembled in a jig 
which is passed through a hydrogen furnace for a period of 
about 15min. During the cooling cycle the dice adheres to the 
top of the header. 

Post-etching treatment which is the next stage of the process 
is also carried out automatically by means of a specially 
designed plant. Its use has already shown a marked increase in 
the efficiency of the diodes. 

A notable feature of this plant is that dangerous etching 
liquors, in this case, a mixture of hydrofluoric, acetic and 
nitric acids, are stored remotely in a cabinet outside the area 
where the operator is working. 

A rotary indexing table passes the components through a 
series of etching, cleaning and drying stations before the final 
index position where automatic varnishing is carried out. 
The index position before varnishing is utilized for checking 
the polarity of the dice by means of a wire probe. 

The index figure of this mechanism is variable from 5 to 
10sec and the period in which the dice is exposed to the 
atmosphere is limited to 17sec. 

Before final encapsulation which is carried out by an auto- 
matic machine with an indexing time of 15sec, a solder ring 
placed round the header plinth together with a small solder 
disk on top of the silicon slice, is then located in a small 
ceramic chuck. The can, complete with glass seal through which 
the lead wire and compensator pass, is located directly above 
the plinth and the whole assembly is then placed in a vacuum 
chamber. 

The machine indexes round through a series of eddy current 
heating positions until at a pre-determined time, when the ring 
and disk are molten, a trip mechanism allows the can to drop 
on to the plinth, thereby locating the compensator on top of 
the dice which is positioned directly below it. The table con- 
tinues to index during which time the assembly is allowed to 
cool to form the hermetically sealed encapsulation. 

A new high frequency, double-diffused, mesa silicon tran- 
sistor, the ZT20, has also been put into production and it is 
anticipated that by the middle of this year production will be 
at the rate of 25 000 per year. It is claimed that when marketed 
it will be the highest frequency silicon transistor manufactured 
in the United Kingdom. 

The device was developed for use in high frequency if. 
amplifiers, and oscillators up to 100Mc/s, and for any other 
applications where fast switching characteristics are desirable. 
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The Single-Ended Diode Phase-Sensitive Detector 


By R. Chidambaram*, M.A., M.Sc., A.M.LR.E., and S. Krishnan*, M.Sc. 


The operation of the single-ended diode phase-sensitive detector with load is investigated. As in 

the case of the simple push-pull detector, the iransfer ratios for the two diodes are found to vary 

considerably with the signal, This introduces a non-linearity in the output which is evaluated and 

a table is given from which the performance of a given detector of this type may be judged 

immediately. A comparison is made between this detector and the simple push-pull detector and 

the loading conditions, under which one is superior to the other from the point of view of 
linearity, are discussed. 


(Voir page 192 pour le résumé en francais: Zusammenfassung in deutscher Sprache Seite 200) 


Spe a recent article’ (hereafter referred to as (I)), the 
authors investigated the operation of the simple pusb- 
pull phase-sensitive detector under various degrees of 
loading. In this article, a similar investigation is carried 
out of another type of detector which, in spite of the 
important advantage of providing a single-ended output, 
does not appear to be well-known. 


The Single-Ended Phase-Sensitive Detector 

Fig. 1 shows the circuit of the detector. FE: and EF» are 
the amplitudes of the reference and signal voltages respec- 
tively, assumed to be in phase. The sum of the two volt- 
ages is applied to one of the diodes, MR:, and the differ- 
ence to the other diode, MRz. MR; and MR; are connected 
in Opposite sense. R;’s are the effective series resistances in 
the two diode circuits, If the value of CR. is very large 
compared to the period of the applied sine waves, the volt- 
ages E, and Ex developed at the nodes A and B may be 
assumed to be steady. 

If the transfer ratios of the two diodes are k; and ko, 
then: 

Ex, = ki(E: + E2) and Ex = —kAE; — E)). 
Suppose that the diodes conduct respectively over angles 
26, and 26 during a cycle; their transfer ratios can be 
written as: 

Kk, = cos 6;, ke == COBO, ............ (1) 


The output voltage is given by: 
— R 
R2, + 2R 
As will be shown below, k; and kz are in general unequal 
so that the output is not proportional to the signal 
amplitude E. 

The average current flowing through MR; into node 4 is 


= {sin 6; — kis}. 


E,= ° {ki(E; + Es) - kKAE, _ E2)} owe (2) 


This is equal to the current flowing through Roz. 
E; + E: : ki(E; + Ex) —E, 
k,A,} = - ee 
R: ©) 
Using equations (1) and (2), the above equation and the 
corresponding one for node B can be rewritten as: 


cos 6,(1 —n3)+ wn; cos 6 .... (4) 


{sin A 


m/m (sin 6; —6@; cos 61) 


n/m (sin 6 — 62 cos 6.=cos 6: (1 — n3)+(ns/w) cos &), w*0 


where: 


m = (R2/ Ri), ns = = 


x = (E2/E)) 
* Indian Institute of Science, Bangalore 
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As in (ID, m and nm, may be called the source impedance 
factor and the load factor respectively. Equations (4) and 
(5) may be solved by the method described in the Appendix 
of (1). (The corresponding equations in (I) are equations 
(9) and (10). 


Behaviour of the Transfer Ratios k, and k, 

As in (I), the calculations have been made for the source 
impedance factor m = 1°467. Fig. 2 gives the variations 
of k; and kz against the signal-to-reference voltage ratio x 
for different values of the load factor me. It will be observed 
that in the absence of the signal (i.e., x = 0), ki and ks are 


R2 
es 


c 
me &s 


e | | 


A 





‘wal 


Circuit of the single-ended phase-sensitive detector 


Fig. 1. 


equal for all values of the load factor m. This follows 
from symmetry considerations, the voltages at the nodes 
A and B in the absence of the signal being equal in magni- 
tude and opposite in sign leading to an output voltage E, 
equal to zero. The common value, say k. = cos 6, of the 
transfer ratios ki and kz corresponding to x = 0 can be 
obtained from equation (3) by putting EF: = E.=0. 6, 
the semi-angle of conduction of either diode in the absence 
of the signal, is consequently the root of the equation: 


m cos 8 

nd — Oca ~ MRD =™ 
For any. value of the load factor m, as the signal voltage 
(or x) is increased, k, increases and kz decreases con- 
tinuously. This means that the angle of conduction of the 
diode MR; tu which the sum of the reference and signal 
voltages is applied decreases and the angle of conduction 
of the other diode MR» increases, As the latter becomes 
equal to 180°, the transfer ratio kz becomes equal to zero 
For higher values of x, the conduction angle increases 
further leading to a negative value for kz. When k. becomes 
equal to —1, the diode MR: begins to conduct over the 
entire cycle. Beyond this k2 loses its significance in terms 
of the conduction angle of MR». The deviations of k; and 
k, from the no-signal value k. are more pronounced for 
lower values of mp (i.e., larger load resistances). 
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Variation of the transfer ratios of the two diodes with the signal 


of k corresponding respectively 
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nd the 


Non-Linearity of the Detector 

From equations (2) and (6), it can be seen that the ratio 
of the output d.c. voltage EF. to the signal voltage ampli- 
tude Es, which may be called the sensitivity of the detector 
(as in (I)), is given by: 
(8) 


2 = (E./ Es) 


n x 


if 
ah + ks 


As a criterion of the non-linearity of the detector, one may 
consider the percentage change in the sensitivity « in the 
range O< x < Xerit, Where Xcrix is the point where the 
conduction angle of MR: becomes 180° or kz: becomes 
equal to zero. The total non-linearity of the detector, N., 
may be defined 


N.2 100 . -—— 


Lo 


per cent 


where a is the limiting sensitivity obtained as x 40 and 
aorit IS the sensitivity at x = Xerit. 

Even though ki, kn ko as x0, a is not equal to 
2k./(m2+2) because (ki—k:)/x tends to a finite positive 


limit. This limit can be evaluated theoretically by the 
method described in the Appendix of (1) to give: 
2k 2ko 

2 24 (27/1) cot 6. 

iatre~ 

(n Go/ ns t ] 

intl (10) 
where, as mentioned previously, 4 is the semi-angle of con- 
duction of either diode in the absence of the signal and is 
the root of the equation (7). 

To evaluate ari, it may be noted that at x = Xeru, the 
node B is at ground potential, so that the node a can be 
considered connected to ground through a resistance Rea, 
where 

R a 2R Me + 2 
BS. = R: . 

R: + R n+ 1 
The semi-angle of conduction @icrin) of the diode MR; at 
x = Xcrit) can therefore be determined from equation (7) 
after substituting R.. for Re. The corresponding value of 
the transfer ratio, Kivcrit), iS COS Aiicrit). 


Re =R 


Now, from equation (5), by putting 6 = 7/2, 


1 Xerit Tr 
Weit = > = 


= a Kuverit 
1 + Xer ni(m, + 2) 


Hence, from equation (8), remembering that Keer) = 9, 


Ma 2k terit) ee 


acrit = 
m2 + 2 (tk iircit) / 1) 


To determine the semi-angles of conduction, 6. and 4 crit), 
from equation (7), a graphical method is used and the 
approximate values so obtained are refined using Taylor's 
theorem. Values of a, Xcris and N. are given in Table | 
for various values of m; and ne and the suitability of a 
detector may be judged immediately from this table. 


Comparison of the Single-Ended and the Simple Push-Pull 
Detectors 

On comparing the table given in this article with the 

table given in (I), it is observed that for a given value of 

m, the non-linearity of the single-ended detector increases 

as the load resistance is increased while the reverse is the 

case for the simple push-pull detector. In fact, the single- 


TABLE 1 





100 





0-00432 
0-987 | 0-726 
— | 005% 0-40% 


0-238 
0-861 
110% 


0-289 
0-918 
1-25% 


0-340 
0-966 
1:10% 


0-00988 
0-994 
0-05% 


0-0127 
0-996 
0-05 % 


0-0158 
0-998 
0-05 % 


| 00177 
| 1000 
| 005% | 


0-943 
0-40% 


0-133 
0-964 
0-55% 


0-137 
0-986 
0-45% 


0-152 
0-995 
030% 


0-371 
0-989 
0-75% 





0-400 
0-95% 


0-663 
0-693 
245% 


0-730 
0-818 
2:70% 


0-792 
295% 


0-917 
0-914 
2-45% 


0-952 
0-971 
165% 


0-794 
0-925 


2:23 % 


0-914 
2:50% 


0-962 
0-971 
1-65% 


0-834 
0-975 
1-50% 








The set of three figures in each square gives in that order the limiting sensitivity a0, rounded off to three significant figures, the 


value of x, Xcrit., where the diode MR, starts conducting over an angle 180° and the total non-linearity in the range, 0 < 
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X < Xerit 
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ended detector is absolutely linear when the output 
terminal is shorted to ground, while the simple push-pull 
detector is absolutely linear when the output terminals are 
open-circuited. This leads to the important design criterion 
that the simple push-pull detector should be used when the 
output feeds, for example, a high input impedance valve- 
voltmeter. On the other hand when it is a low impedance 
current measuring instrument that is available, the single- 
ended detector should be chosen. 
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An Events Per Unit Time Meter (EPUT Meter) 


By J. D. Storer, A.M.I.E.E., A.M.Brit.I.R.E. 


This article describes a simplified form of Events Per Unit Time Meter (EPUT meter), which gives 
a read-out in cycles per second up to 9999. The \sec gating waveform is derived from a \kc/s 


crystal oscillator having a long term stability not worse than one part in 10*. 


A separate output 


is provided from this oscillator for checking the accuracy of count, and for use as an external 
calibrator, Both manual and automatic resets are provided, enabling the instruments to be used 
as a straight counter if required. 


(Voir page 192 pour le résumé en francais: Zusammenfassung in deutscher Sprache Seite 200) 


HE Events Per Unit Time Meter (EPUT meter) to be 

described was designed to meet the need for a cheap 
instrument counting up to 9999 impulses per second. To 
give a direct read-out in cycles per second the sampling 
period is fixed at one second, after which there is a 
read-out period of three quarters of a second before the 
automatic reset operates and the cycle is repeated. The 
Isec sampling waveform is derived from a built-in lkc/s 
oscillator having a stability not worse than 1 part in 10, 
and the count is therefore accurate to within one cycle per 
second. A sinusoidal output from the crystal oscillator is 
brought out on a jack for external use, this can be linked 
to the input jack to check the calibration of the counters. 
A manual reset is provided as an alternative to the auto- 
matic one, and the Isec gate can be switched out enabling 
the instrument to be used as a straight counter. A sinu- 
soidal input of not less than 1V r.m.s. is required. 


General Description 

A schematic diagram of the unit is given in Fig. 1, and 
the circuit in Fig. 2. 

The crystal oscillator uses a G.E.C. 1kc/s bimorph crys- 
tal having a low temperature coefficient as is shown by the 
typical frequency temperature characteristic, Fig. 3. 

The crystal operates as a three terminal network with the 
common point taken to earth via C;. Variation of this 
capacitor enables the crystal to be trimmed over about 50 
parts in 10°. The two remaining terminations are taken 
to the grid and anode circuits of the pentode oscillator V3. 
Approximately one fifth of the total output is developed 
across R, and applied as a drive to the crystal, the full 
output is via C; to the amplifier stage V2, automatic gain 
control being effected by rectifying a portion of this output 
and applying the filtered d.c. to the grid of V:. A tuned 
circuit is included in the cathode of V2 from which a sinu- 
soidal output is taken, the amplified signal developed across 
R, is fed via a phase shifting network to the guides of the 
Dekatron V3. 

V; to V; comprise a conventional Dekatron dividing 
chain having a divide factor of 1 000 thus producing at the 
anode of Ve» a one per second impulse. This is applied 
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simultaneously to each grid of the double triode Vs; which 
is connected to form a binary cell. The circuit is balanced 
by RV so that when a pulse is applied to the grid of the 
triode which is conducting it becomes momentarily less 
conducting, amplification occurs in the triode which was 
cut off; and the system jumps to its other stable condition. 
This change takes place almost instantly resulting in a 
square wave output voltage in the anode circuits the polar- 
ity of which reverses with each triggering pulse. This 
square wave of one second duration is fed via C2 to the 
buffer amplifier Vs, and also via Rg to the reset pulse 
generator Vip. 
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General arrangement of EPUT meter 
























































Fig. 1. 


The square wave developed across Rw, the anode load of 
Vea, is applied to the suppressor grid of the gating valve 


Vy» via a small neon lamp Vi;. The suppressor is also 
connected via Res to a negative voltage, which prevents 
the valve from conducting. During the Ilsec when the 
square wave at the anode of Vos is positive, the neon 
strikes and the suppressor is driven positive allowing the 
valve to pass impulses to the counters. 

In order to reset the counters it is necessary to produce 
a reset impulse every 2sec phased as shown in Fig. 4, allow- 
ing a reading time of approximately 0-75sec before reset- 
ting to zero ready for the next counting period. 

This is achieved by feeding the square wave developed 
across Ry to the integrating circuit Rw, Cx and thence to the 
grid Of Via. Vio is a biased flip-flop the operating level of 
which—and hence the phasing of the ouput pulse—is con- 
trolled by a variable cathode resistance, the effect of which 
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is shown in Fig. 4(d). The re- 
sultant positive going impulse 
developed at the anode of Vie 
is fed via 7; and a diode net- 
work to the counter reset line 

As the counter chain re- 
quires an 80V negative going 
pulse to drive it, sine waves 
applied to the input-jack J, are 
amplified by Vo, then used 
to drive the biased flip-flop 
Vu. A positive pulse of 
some 100V amplitude is 
developed across Rw, and 
fed to the gating valve Vw. 
During the period that this 
valve conducts, negative going 
pulses of about the same am- 
plitude are developed across 
its anode load resistor Res 
and fed direct to the counter 
chain. 

The counter chain com- 
prises four commercial scaler 
units type AC44 manufac- 
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tured by Hewlett Packard. 
Fig. 5 shows a complete cir- 
cuit of the unit, which will be 
seen to consist of four binary 
cells with a feedback arrange- 
ment to produce a count of 
ten instead of sixteen. Fig. 6 
shows how the read-out of 
ten neon lighted numbers are 
made to light in their proper 
sequence, 

As input pulses enter, they 
cause the first binary to con- 
tinually switch from one state 
to the other. One half of the 
binary is connected to one 
side of all the even numbered 
lamps. The other half is con- 
nected to one side of all the 
odd numbered lamps. The 
difference voltage that deter- 
mines which odd or even 
lamp is lighted is obtained 
from combinations of the 
various halves of the remain- 
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ing three binaries, and consists of a resultant voltage when 
two different binary halves are combined. Three resultant 
voltages are possible—when both halves are conducting, 
when both halves are non-conducting and when one 1s 
conducting and one is not. Only when both halves are 
conducting and the voltage is at its lowest is the voltage 
difference between this combination and that established 
by the input binary sufficient to light a neon. This voltage, 
of some 75V amplitude, gradually moves down the bank 
of neons (Fig. 6), as succeeding input pulses switch the 
binaries, and the odd and even lamps are alternately given 
the necessary voltage. 


Operation and Maintenance 

The EPUT meter should seldom need adjustment and 
no controls are brought out to the front panel. Internal 
preset controls are provided to enable adjustment of Deka- 
tron bias, binary balance, and reset pulse phasing. The 
latter may need to be adjusted as Vi) ages but it is most 
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Feedback 


Complete circuit of scaler unit 


unlikely that the others will need any adjustment unless an 
associated valve has to be changed. During periods of use 
the Ikc/s output should be frequently jacked across to the 
input when the counter should read 1 000 +1 steadily. At 
the same time the auto reset may be checked by switching 
to manual and resetting by pushing the button at the ap- 
propriate instant, there should be no difference in reading 
between the auto and manual conditions. It should be 
noted that the crystal oscillator has a considerable build-up 
time and from switching on at least three minutes should 
be allowed to elapse before suspecting an oscillator fault. 
If no input is applied, or one below the critical level— 
this varies with frequency but 1-0V r.m.s. is a reasonable 
figure—an erratic or random count will result due to part 
triggering and or circuit noise. 
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TRANSISTOR NOISE FACTOR CALCULATIONS 


By F. Hibberd*, B.A. 


A method of estimating transistor noise factors is given; it is based on the use of four noise 
parameters, which are expressed in terms of the transistor equivalent circuit parameters. A general 


expression for the minimum noise factor is derived, 


which can be simplified according to 


circumstances. 


(Voir page 192 pour le résumé en francais: Zusammenfassung in deutscher Sprache Seite 200) 


The equation 
F = A + (B/R;) + CRs 

giving the narrow-band or ‘spot’ noise factor F of an 
amplifier? as a function of the source resistance Rx, occurs 
frequently in noise problems'***. It is a general equation; 
given any amplifier, if the reactive (or susceptive) com- 
ponent of the source is held constant and the resistive (or 
conductive) component varied, the variation of noise factor 
should follow this law. The noise performance of an ampli- 
fier can therefore be characterized by three parameters A, 
B and C if the source is resistive; as will be shown later, 
if the source is partly reactive a fourth ‘noise parameter’ 
is necessary to complete the specification. One advantage 
of specifying noise properties in this way is that the ampli- 
fication properties of the amplifier do not appear in the 
noise factor calculations. 


Equivalent Noise Input Generators 

Over a narrow frequency. band df a noisy amplifier can 
be completely represented by a noiseless amplifier with a 
noise voltage generator and a noise current generator (E 
and J, say) at the input®*® as in Fig. 1. If now a source cf 
conductance G; in parallel with a susceptance jB; is con- 
nected at the input of the amplifier, the formula for the 
noise factor is® 


F=1+ ; {(G.° + Bs’) <EE*> + <JJ*)> 


4kTG.d 
+ GA<CE*) + EJ*>) —jB(KE*J —EJ*>)} .... (2) 
In this equation a star indicates a complex conjugate, and 
angled brackets enclosing a quantity. indicate a mean 
value (averaged over a time much longer than 1/df). Four 
noise parameters Re, Grt A and D can now be chosen 
such that 
_ «EE*)> 
~ «<4kT df 
<JJ*> 
4kT df 
<E*J + EJ*> 
4kT df 
<E*J — EJ*) 
4kT df 
Equation (2) for the noise factor now becomes 
Gr + ReqBs’? + DB, 
A — 


A= 1 


D= 


F = A + ReuGs + 


giving the A, B and C of equation (1). If the source suscept- 
ance is zero, the equation becomes 
F = A + ReaoGs » (G; G:;) 

* Mullard Research Laboratories 
+ The term ‘ amplifier’ will be used as shorthand for * linear four-terminal 

network with transmission betweer input and output terminals 

t This parameter, which he calls ‘ the equivalent noise conductance,’ was sug- 
gested by Rothe* 
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frequencies J is usually 
and equation (5) 


In the case of valves at low 
negligible, so that G; = 0 and A l, 
reduces to the familiar 
F = 1 + ReGs = (Reg / Rs) 

Minimum Noise Factor 

Equation (4) shows that F as a function of B, has a 
minimum when B, = Bop, where 

Bopp = —(D/2Req) . (6) 


NOISY 
AMPLIFIER 





we eee a ; — 


NOISE - 
FREE 


AMPLIFIER 
— | 


— | 





Fig. 1. Two equivalent networks 


whatever the value of G,. With this value of B,, F as a 
function of G, has a minimum when Gs, = Goy, where 


I-G, —(D*/4R ‘|. ; (7) 


G pt = \ ana R.. 
Thus the noise factor has a minimum value given by 
Fin = A + 2V[Rea(Gr — (D*/4Req))] «----- &) 
If, as is often the case in practice at low frequencies, D = 
0, then 
Fmin = A 2\ (RegGr) oe ‘ (9) 
and 
Gopt = (1/ Ropt) = V(Gr/ Req) . 10 


Noise Parameters for a Transistor 
Insofar as a transistor can be represented by the equiva- 

lent circuit*’* of Fig. 2, with the noise generators ine, ino 
and V,» given by 

Cine ine*> = 4kTdf & (ye) — 2qdfle 

inc ine*> = 2qdfle + 4kT df & (ye) 

Cine* inc) = 2kT df Yee 2kT df aye 

<Vav Vav*> = 4kT df rv 
(neglecting 1/f noise) 
the values for the noise parameters are (see Appendix): 


» + (1/ ye) ~ 
a 


Irv") 
). (12) 
A = (q/KT) (le/|2)2) & (ro+ (1 ye) —(q/ KT) Torn | 


Req = (q/2kT) (Io| - 


Gr = (q/2kT) (le! |a|*) — Ie) 
D = —(q/kT) (el \a\*) 4 (/ ye) 
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with the transistor in grounded emitter or grounded base. 
In these equations /, and /, are the collector and emitter 
direct currents; # and ¥ denote real and imaginary parts. 

The extent to which these equations can be simplified 
depends on the type of transistor and the operating condi- 
tions; for all transistors, however, at frequencies up to the 
a cut-off frequency f.o, a good approximation is® 


_ 2 0xpl—io(f/ fa] 
b+ 9G feo) 

The quantity » is a function of the ‘ built-in’ drift field in 

the base region’, if any; only |2\* occurs in the equations, 

however, and equation (13) shows that 


.. (14) 


The approximation 

Yo = (1/re) (1 + iF/ feo)) 
is less accurate at high frequencies, especially with high 
values of drift fields*, but it will be used here as it leads to 
considerable simplification without introducing gross 
errors. 


Fig. 2. The transistor equivalent circuit 


With the further assumptions (a) that the collector con- 
tribution to the collector cut-off current J.o is much greater 
than the emitter contribution, (b) that J, is large enough to 
allow the approximation re = (kT /ql.), (c) that ao is inde- 
pendent of current, so that J, = aoe + Too; by. putting 
1/ao= 1 + (1/a0’), and treating 1/0” and Ico/Ie as small 
quantities, the following approximate values for the noise 
parameters can be derived: 

Req = (Po + (re/2)) (C1 / a0) + Uco/1e)) + 
+ (ro? /2re)[ (1 | a0’) + (Too | Le) + (a | ao) + (Leo / Te))F | foo? } 


Ge=(1/2re)[ (1 / 20) + oo! Te) + ((1 / 20) + eo] Te) FI feo] 


A = (1/ a0) + (Leo / Te) + (ri./ re) fa I 20’) + (Leo | Te) + 
+ ((1/ a0) + (Teo /1e)) f | foo*} 


D= (a1/ ato) + (Tco/Te)) f/ foo 


These equations can usually be further simplified in 
particular cases; for instance, if /.. is small and 2 is close 
to unity, there will be little error in putting 

Req = Po + (ro/2) + (re? /2re) (1/20) + F°/ feo?) 

G; = (1/2r-) (a | a0") + (f° | foo*)) 

A= 1 + (ro/re) (1/20) + (F/ foo?) 

D = (f/ feo) 

Transistor Noise Factors 


After putting Z, = R, + jX, = 1/(G:+jB,), the values 
of equations (12) in equation (4) give 





+» (17) 
| 


2qle \rv a (1/ Ye) ba Zs ‘ rs 2ql.| To + Le : 
4kTR, ee 


F= .. (18) 


This is the equation obtained by Guggenbiihl and Strutt’. 
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Equation (8) for the minimum noise factor gives 
Fain = A + V(A® — P)... .. (19) 
where 
P = (q°/K°T*) (lcle/ ||") |1/ yel* 
In many cases P is close to unity. Equations (7) and (12) 
combined give 
; V(A? — P) V(4? — 1) 
Gopt = ~~ — — — _— ee 
2Req 2Req 
At high frequencies, if (1/2) in equations (17) can be 
neglected, equation (19) becomes 


Frin = 1+ (ro/re) (f°/ foo?) + V [(1 + (ro/ re) (F°/ foo")? — 1] 


. (20) 


Conclusions 

The spot noise factor of a transistor in grounded emitter 
or grounded base with any source admittance can be esti- 
mated by using equation (4) and the four noise parameters 
of equations (16), or some appropriate simplification of 
equations (16); the calculations are particularly simple if 
the source is resistive. 

Equation (19) gives a general formula for the minimum 
noise factor, which again can be simplified to an extent 
depending on the circumstances, leading for example to 
equation (21) at high frequencies and moderate emitter 
currents. The optimum source resistance can also be 
estimated from equation (20) or equation (10). 

These calculations are based on a theory which applies 
to germanium transistors at low injection levels; at high 
injection levels (typically, greater than ImA) and with 
silicon transistors, therefore, the inaccuracy may be large. 
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APPENDIX 
One method of finding E and J, suggested by Becking, 
is to put V2 = 0 and ip = O (Fig. 1(a)) and solve for Vi and 
i; then E= —V, and J = —i.. 
With the transistor in grounded emitter 
V2=VA1 — uw) -— Ve 
is — inc — YoeVe 
a 
ii + i + ine 
aoe 
Combining these equations and putting V2 = 0, i. = 0, 


ii a ine 


0= —(1 —p) (ine/ Yo) + [1 +(1- 4) (ce! Ye) ] y 


Ve. = 


Ve = 


therefore : 


. Yeine 
Ine + 


[(ve/(l—p)) + Yee] 


i= 


For Vi: 
Vi = — Van =o iif — V. + V2 
Again putting V2 = 0, i: = 0, 


Vi = —Vn - 
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ii + ine 
= —Vy» + ————— + ith 
b (I — 1) ye 1 


ine 
= = Van ie 
°* = wf(re/( 


u)) + Yee | 
(1 + rvye) — Inel'b 
Putting (Vee/ ye) 1Vi= -E,n= 
reasonable assumptions u <1, |ycl < Vee 
E = Vow + (ine/2) (ro + (1/ye)) + inet 


= ine + (inc/ x) 


J, and making the 


Taking mean values and assuming no correlation between 
Vn» and either of ine and inc, it is found that 


> le | <linel®> ' 
CE) = <[Vavl?>+<line!® re? + —. Irv +(1/ye)]? 


+ 2 # [Kine* inc> (To/ x) (ro + (1/ye))] 


Cin > + 22 (= P =) 
2)" a 


Cine “> 


z 


<J* - <linel*> + 


<E*J> = Cline > ro + (r» t (1 ye*)) 


d fe ine inc®* 
+2 # (Cine* inc (ro/a)) + : *y,* ‘ 
z 6 


One now wishes to put in the values of equations (11); 
first, however, the second value is considered 


Kine > = 2qdfle + 4kT df # (yc) 


kT 
Putting re = 
ql e/ 20) 


Clincl?> = 2kT df (20/ re) + 4kT df & (yc) 


An Analogue Computer for the Petroleum 
Industry 


An analogue computer designed by General Precision 
Systems Ltd, Aylesbury, has recently been delivered io 
British Petroleum for investigation into a wide range of 
dynamic problems relating to processes in oil refining, dis- 
tribution and plant economics. 

Known as CERES (Control Engineering Research Elec- 
tronic Simulator) it is, it is claimed, the first analogue 
computer of its size in this country to be used in a process 
industry. 

In addition to its principal use as an analogue computer 
CERES will be used extensively as a simulator in the train- 
ing of plant operators. Typical and exceptional situations 
which may occur in controlled refining processes can be 
simulated and operators trained at negligible cost in hand- 
ling these situations. Pre-simulation of new processes will 
enable plants to be commissioned with the minimum of 
delay and disturbance. 

The basic computer uses in all 69 high gain chopped 
stabilized d.c. amplifiers designed to give very high 
stability over long periods. Amplifier drifts (referred to 
input) as low as 35 x 10-°V over 24 hours have been 
recorded. 

Ninety-two potentiometers have been provided for trim- 
ming amplifier gains and for adjustment of problem 
parameters. These will be set up in the first instance 
using digital voltage presentation and’ may later be set 
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Yoo! = |ayel; there- 
- 2qdfl.. 


It has already been assumed that |y. < 
fore it seems reasonable to take ¢!inc\”> 
It is then found that 
{CE 4kT dfry +r [4kT df & (ye) - 2qdfle} 
, 
cqaft rp + (1 Ye) « 2 # [2kT df rove (ro + ( | / ye))] 


z 


ry + 
2aat( 1 


4kT df &(ye) —2q afl, + 2q df (-/\a'*) 
2qdf (U a|*) Ie) 
ry[4kT df &(y.) ~2qdfl.j+2qdfl 
~2 #(2kT dfrvye) — 2kT df 
= — 2kTdf + 2qdf (le/ |x|") (ro+(1/ye*)) — 2qdflerv 
These values in equations 3 give the equations (12). 


«J 2 A(2kT df ye) 


<E *J> vi (rv + (1 | ye*)) 


If the additional assumptions 
Ve| < |a/P 
yel® < (q/2kT) (\a*/rv) (Ue/ a") — Te) 
are permissible, the same values are obtained for the tran- 
sistor in grounded base. 
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up automatically from punch paper tape programmes 

The ancillary equipment includes recorders, XY plotters, 
transport lag simulators and will later include a graphic 
display panel for use when the computer is used as a 
training simulator. 

The complete equipment is mounted in 6 standard 19in 
racks. All units of the same type are interchangeable both 
physically and electrically. A comprehensive switching 
arrangement enables the various computing elements to be 
monitored continuously during computation using either 
built-in or external displays and recorders. 


The British Petroleum Analogue Computer 
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ANALOGUE COMPUTER TECHNIQUES 


(Part 2) 


An Approximate method for the Solution of Partial Differential Equations 


By F. C. Harbert*, B.A. 


(Voir page 126 pour le résumé en francais: Zusammenfassung in deutscher Sprache Seite 131) 


The Solution of Partial Differential Equations on an 
Analogue Computer 

A great number of problems that arise in engineering 
and physics require the solution of partial differential equa- 
tions subject to certain boundary conditions, Analytical 
and numerical methods are available but are most often 
laborious and unwieldy. 

A direct approach to the problem is impossible as the 
analogue computer is restricted to integration with respect 
to one independent variable. However, by using finite differ- 
ence techniques, the partial difference equation expressed 
as a function of two independent variables can be repre- 
sented by a system of ordinary differential equations with 
only one independent variable. 

A dependent variable Y(x,1) is a function of distance x 
and time ¢. The transformation to ordinary. differential 
equations can be accomplished by expressing Y only at 
certain values of x; for convenience, these values are 
chosen at equal steps Ax, as in Fig. 6. At a point x = nAx 
(where n = 0, 1, 2, etc.) the partial derivatives may be 
expressed as follows: 


eY(x Yaa 
ral x iy 

a-Y(x.t) a Yn+1 
ox 

a°Y (x,t) oy Yn+3 2 3Y¥n44 + a= i= 
ax 

eY(xp 


ot 


dY,, 


The degree of accuracy in the above equations is readily 
seen to depend on the size of Ax and the equations are 
exact in the limit as Ax tends to zero. 

By making use of these approximations, the partial 
differential equation can be written in finite difference form. 

To illustrate the method 
presented. 

An insulated rod of length 6 metres is at a temperature 
of 100°C. The ends are suddenly held at 0°C. It is desired 
to find the temperature distribution along the rod as a 
function of time, given that for the rod k/cp = 10. 

The equation describing heat flow in one dimension is 


aT (x,t) aT (x,t) 
= k/cp ——, 
or ox" 


the following example is 


The first step in solving the problem is to divide the rod 


* Louis Newmark Lid. 
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into segments of equal length. For this solution the rod is 
divided into lengths of 1 metre, therefore Ax = 1. 

Let 7:, T2... 7» denote the temperatures at the extremes 
of the segments as in Fig. 7. T, = 7, = 0°; 71, 72...Ts 
the temperatures of the five internal points are 100°C 
initially and vary with time. 


(n-1/2)Ax \(nti/2)ax 








(n-\)dx nrhx (n+idx 


h— Ax —4 


Fig. 6. Basis for partial difference form of derivatives 
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7, 
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Fig. 7. 


' 
———————_ 


7, 








Problem in one dimensional heat flow 


Making use of finite difference techniques, equation 
(20) becomes 


Tat 


- 27n + Tn-1 
dT,,/dt = 10- 


(Axy 


Because Ax = 1, the system of differential equations 
5 


relating the five unknown temperatures are as n = 1, 2, 
3, 4, 5; 


dT;/dt = 10(T: — 27; + To) 
dT2/dt = 10(T3 — 2T: + Ti) 
aT;/dt = 10(T, — 2T3 + T2) 
dT,/dt = 10(T; — 27, + Ts) 
daT;/dt = 10(T¢ — 2T; 4 
(22) 
This system of equations may now be solved on the 
analogue computer. 
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A computer diagram containing five amplifiers is shown 
in Fig. 8 and this basic form may be used to solve any one 
dimensional heat flow problem. In general one amplifier is 
required for each unknown. Temperatures are represented 
by output voltages with alternative algebraic signs, although 
additional amplifiers may be used to invert the signs of the 
negative voltages if required. The initial conditions are 


| RI2 


masa 
Lib it 4 iH 


Laipbel Led) 


| lies 4OOV ics HOOV | ic=1A0O0V 
| R | iv=t°C 
L____apayn—-—_- — 


ic? 1OOV ic 400v | 





or 
RC cp(x)* 


Fig. 8. Computer diagram for quantitative solution of particular one- 


dimensional heat flow problem 


set up on the integrators as indicated. The relationship 
between the problem constants and the analogue com- 
ponent values is given in Fig. 8. 

The analogue solution is shown graphically in Fig. 9. 
The temperatures at the equally spaced points chosen are 
plotted against time. 

The partial equation has been solved analytically to 
examine the accuracy of the computer solution and it has 
been found that at no value of ¢ does the error exceed 
2°C, thus the computer solution is sufficiently accurate for 
a number of engineering applications. 

Because of the symmetry of this particular problem 
(7; T;, Tz T,) the computer solution can be executed 
with only three amplifiers without loss of accuracy. 


(°c 


TEMPERATURE 





TIME 


€ t uti of temperature against time for 
one- dimensional heat flow 





The accuracy can be improved, of course, by taking more 
segments along the rod. The basis of the computer set up 
would be the same as in Fig. 8 but with more ampli- 
fiers. 

The main advantage of the analogue computer solution 
over other methods is that the initial conditions can be 
varied quickly and simply and that a wide variety of linear 
and non-linear problems can be solved in a relatively short 
period of time. 

The same basic techniques can be applied to obtain solu- 
tions to the two or three dimensional heat flow case. 
Solutions to other partial differential equations such as 
the wave equation, equations describing the vibration of 
beams are also possible using the same methods. 


(Part 3) 


The Simulation of Transportation Delay and its use in Control Systems 


Transport delay or velocity-distance lag is the time taken 
in transmitting information between two points and is 
simply the distance between the two points divided by the 
velocity T = d/v. 

The amount of delay is not dependant upon the charac- 
teristics of the information—all frequency. components are 
delayed equally in time. The phase shift experienced by a 
frequency component in this delay interval is determined 
by the product of the frequency and the delay time. 


= 360 fT 


where » = phase shift (degrees) 


(23) 


f = frequency. (c/s) 
T = delay time (sec). 

A closed loop containing transportation delay often 
presents difficulties as regards stabilization. It is interesting 
to note that the presence of a delay of only 10 per cent 
the size of the largest single time-constant in a closed loop 
may exhibit an appreciable effect upon the response of the 
system. 

The delay may be effectively simulated on an analogue 
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computer with linear components over a finite frequency 
range, thereby enabling a systems designer to investigate 
the effects of such delays. 


“ 2 t-ilpLe. 2” 


Na) =-i+ 
£,,(s) 


T=RC 
2s7 
les7 





i-sT 
t+s7 


Fig. 10. First order transportation delay simulator 


“anction expressing transport delay ts 
E./ Ei 

The gain ratio |E./E\| = 1 for all frequencies and the 
phase shift varies linearly with frequency for any given 
value of 7. 


The exponential expression e~*T can be approximated by 
means of algebraic expressions listed in the Padé tables. 


The ideal transfer 


e~*T 
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‘ig. 12. Third order transportation delay 
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controller 


alternative is to select an expansion of e~** which con- 
verges more rapidly. 
Consider the polynomial expression 
“ : 1 — asT + bs*T’ 
e-" = im - ——_ 
n>o\l + asT + bsT* 


If a= 2, b=1, n=1 it can be shown that equation 
(28) is identical with equation (25) where n = 2. The pro- 
portional phase lag will be 120° but as, in general, four 
amplifiers are required to set up the expansion, little has 
been gained. 

The performance considerably 


can, however, be 


improved by judiciously selecting the poles and zeros in 
equation (28). 
Consider the expansion 
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n> a\ 1 
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Fig. 13. Basic thermal control 
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One of the simplest approximations is: 
’ sT 
eT — lim 
n 
This expression has unity amplitude ratio regardless of 
frequency; the phase shift is given by 
o 2 n tan” 1 (wT) 
and it can be shown that the phase lag is proportional to 
frequency up to 60n degrees with less than 5 per cent error. 
If n = 1, the transfer function can be set up with the 
simple computer circuit shown in Fig. 10 and up to 60° 
of phase lag can be obtained before the error exceeds 
5 per cent. By. making use of equation (23) 
7 
Equation (27) states that this approximation will permit 
frequencies up to fc/s to be delayed T seconds with an 
accuracy of 5 per cent. By cascading identical circuits 
greater accuracy can be obtained. However, a more efficient 
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t for transport delay problem 


the phase shift is given by 


wl + V3 wT V3 
2n (tan : . + tan~? ; saw ae 


The four amplifier simulator shown in Fig. 11 is based 
upon the expansion of equation (29) and exhibits 180° of 
linear phase shift. This is a 50 per cent improvement over 
the first result obtained from equation (28). 


The circuit in Fig. 12 shows the simulator and expression 
for the generation of proportional phase to over 430°. 
Expansions of higher order converge more rapidly and are 
readily applied to analogue computer work. Alternatively 
two or more of the circuits illustrated in Fig. 12 can be 
cascaded to provide greater accuracy in approximating 
transport delay. 


In order to illustrate the influence of transport delay 
upon a closed loop system, consider the system in Fig. 13. 
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The liquid in the boiler is 
agitated and heated by the 
steam line. The temperature 
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is measured by the sensing 
device in the outlet pipe and 
compared with a fixed refer- 
ence. The difference or error 
is amplified and adjusts the 
valve controlling the steam in- 
let so as to reduce the error. 
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In this system there isa trans- 





port delay between the heat- 
ing and sensing elements. This 
delay is proportional to the 
distance between the elements and inversely proportional to 
the velocity of the liquid. 

So as to illustrate the influence of transport delay on the 
system stability as simply as possible, the basic process will 
be considered to be of the third order. The system has two 
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Fig. 15. Response for different controller gain settings A 
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Fig. 17. Simple process control with transport delay 
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energy storage elements, the volume of liquid in the boiler 
and the pipes of the steam line. Typical response times are 
10sec and 2sec respectively. The sensing element is assumed 
to have a response time of 0-2sec. All other time-constants 
are assumed small in comparison with 0-2 and are therefore 
neglected. If A is the open loop gain and T the transport 
delay time, the open loop transfer function is: 


Ae-™ 


(1 + 10s) (1 + 2s)(1 + 02s) 

The analogue computer diagram is shown in Fig. 14; 
each element in the computer behaves as the analogue of 
the corresponding element in the system and the loop can 
be closed as shown. 
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Fig. 
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18. Close control of process with transport delay 


Fig. 15 illustrates the response for different values of A, 
when T = 0. When A = 4 the outlet temperature, for 
example, overshoots by 21 per cent in response to a step 
change in reference temperature. 

Fig. 16 illustrates the response for A = 4 and various 
values of T. It can be seen that the presence of a transport 
delay only 10 per cent the size of the largest single time 
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constant has an appreciable effect upon the response of 
the system. 

As the sensing element is moved further away from the 
boiler and the delay time thereby increased, the system 
becomes less stable. If the sensing element is remotely 
situated or the velocity of the liquid through the boiler is 
low, the value of A will have to be small to achieve system 
stability. 

A technique can be used which will eliminate the in- 
stability caused by transportation delay in a closed loop 
system. 

A typical process control system with transportation 
delay is shown in Fig. 17. Its transfer function is 


A(s) G(s) e~** 


; ae SE (31 
+ A(s) G(s)e~** ) 


Me Ej = 

In such a system the dead time is a part of the overall 

feedback loop and influences the system stability. Modifica- 

tion of the control system with a conventional controller 
may have little or no effect in improving stability. 


Consider the control system in Fig. (18). It can be seen 
that the transfer function of this system is 


‘ aT 
E./E, = LORS ioe 

1 + A(s) G(s) 

Fig. (19) shows the effective block diagram of process 
with transport delay control. Note that the transport delay 
still exists as the last state but has no effect on the stability 
of the closed loop. Thus the use of an analogue computer 
with simulated transportation delay in the closed loop can 
eliminate instability. 
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Short News Items 


The Council of The Institution of Elec- 
trical Engineers have elected the follow- 
ing to Honorary Membership: Colonel 
B. H. Leeson, C.B.E., T.D., in recog- 
nition of his extensive contributions to 
the application of electrical science and 
engineering in the manufacture of elec- 
trical plant and equipment and of the 
services he has rendered to the Institu- 
tion over nearly half a century. Dr. 
Richard L. Hearn, for his notable con- 
tributions in the development of elec- 
tricity generation and its supply for the 
benefit and use of mankind, particularly 
in Canada, and for the part he has played 
in international co-operation in this field. 
The Institution’s thirty-eighth award of 
the Faraday Medal has been made to 
Sir George Thomson, D.Sc., F.R.S., in 
recognition of his outstanding contribu- 
tion to the advancement of electrical 
science, of the leadership in research 
which he has given to others in this field, 
and of his inspiring services to education 
in science and technology. 


The Electronic Forum for Industry is 
to hold a_ three-day conference at 
Olympia, London, on 24 to 26 May 
1960 when the Instruments, Electronics 
and Automation Exhibition is in pro- 
gress. Details of the conference will 
be announced later, when applications to 
take part will be invited, but broadly the 
three sessions will cover practical experi- 
ence of data processing, factory applica- 
tions (including machine tool control) 
and instrumentation. A prospectus and 
form of application will be issued shortly 
by the Honorary Secretary E.F.F.I., c/o 
The Electronic Engineering Association, 
11 Green Street, London, W.1. 


The International Federation of Infor- 
mation Processing Societies has recently 
been formed as a direct result of the first 
International Conference on Information 
Processing, sponsored by UNESCO and 
held in Paris last June. A_ provisional 
bureau for the International Federation 
has now been established, with Isaac L. 
Auerbach, president of Auerbach Elec- 
tronics Corporation, Narberth, Pennsyl- 
vania, acting as provisional chairman. 
The countries whose national computer 
technical societies have ratified the 
statutes include Canada, Denmark, Fin- 
land, France, Germany, the Netherlands, 
Spain, Sweden, Switzerland, the United 
Kingdom, and the United States. In 
addition, Belgium, Israel, and Japan are 
forming national computer societies to 
qualify for membership. It is expected 
that the first meeting of the IFIPS coun- 
cil later this year will result in plans for 
a second International Conference on 
information Processing with an associated 
technical exhibit in 1963. 
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The Post Office, to encourage re- 
cruitment to its expanding engineering 
branches, is launching a scheme under 
which it will guarantee university train- 
ing or a diploma-in-technology course at 
a college of advanced technology to 
about 20 suitable students. Under the 
scheme the Post Office will pay university 
fees, college union dues and the costs of 
examination and examination registration. 
In addition, half the cost of essential 
textbooks will be met. The training course 
has been designed to meet the require- 
ments of the professional engineering in- 
stitutions, who have been consulted in 
its preparation. The Post Office has pub- 
lished a booklet which explains the 
scheme, the scope of work which Post 
Office engineers do and career prospects. 


The new NATO headquarters in Paris 
has what is claimed to be the most up- 
to-date electro-acoustical installation of 
any public building in Europe, possibly 
the world. Fifteen television, thirty radio 
and twenty camera points in public 
rooms, two television studios and eight 
radio studios have been provided. With 
this equipment sixteen radio and tele- 
vision commentaries can be given, six 
television cameras can be operated and 
thirty sound cameras can film  simul- 
taneously. The NATO building can also 
be connected directly into the Eurovision 
network. A simultaneous interpretation 
equipment for a thousand delegates is 
provided. This has been installed in the 
main counci! chamber, the Press theatre 
and in six smaller conference halls in the 
building. It involves hundreds of micro- 
phones and more than a thousand head- 
sets and languages selectors as well as 
small personal loudspeakers for use in 
some of the more important conference 
rooms. The equipment has been supplied 
by the Phil'ps organization with the co- 
operation of its companies in Holland, 
Germany and Belgium. 


Cossor type CR.787 10cm surveillance 
radar has been ordered for the new inter- 


national airport which the Yugoslav 
Government is building at Belgrade. The 
contract, which is being financed out of 
the funds made available to the Yugoslav 
Government by the U.K. Government 
under an agreement signed in 1959, has 
been placed with Cossor Radar and Elec- 
tronics Limited by ‘Intercont’ acting on 
behalf of the Yugoslav Directorate 
General of Civil Aviation. The order 
covers duplicate radar transmitters of 
the latest type, together with four display 
consoles. Two of the displays will be used 
for Air Traffic Control, a third will be 
used for Approach Control and the fourth 
will be used as a monitor. 
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Australia’s electronic and communica- 
tions equipment industry offers potential 
scope for the British manufacturer, 
according to a survey of investment 
opportunities in Victoria, prepared for 
the Victoria Promotion Committee. The 
survey, made by the Stanford Research 
Institute of California, reports that 
although Australia’s own industry is 
already well established, substantial 
quantities of equipment must still be 
imported. As evidence, it cites the 
following import figures of major value 
for 1958-59. 

Valves and valve parts 
felephones and accessories 
Switchboards 
Transmitters and accessories 
Other telephone and tele- 

graph parts and appliances 


£1-6M 
£1:2M 
£940 000 
£880 000 


£590 000 
Radio receiving sets . £360 000 
The magnitude of these imports, con- 
cludes the survey, suggests possibilities 
for increased production in Australia by 
British manufacturers of such equipment. 


The Donovan Electrical Co. Ltd, of 
Stechford, Birmingham, announce the 
establishment of an Industrial Electronics 
Division, and that the Company has been 
licensed by The Austin Motor Co. Ltd, 
and Hivac Ltd, to supply and manufac- 
ture equipment employing the ‘ACCESS’ 
System of Electronic Control (Austin Cold 
Cathode Electronic Switching System), 
with particular reference to complex 
machine tool and conveyor applications. 
The ‘ ACCESS’ system was described in 
the November 1959 issue of ELECTRONIC 
ENGINEERING (pp. 646-654). 


The Technical Committee of the Audio 
Manufacturers’ Group of the British 
Radio Equipment Manufacturers’ Asso- 
ciation, immediately after its formation 
in May last applied itself to remedying 
two of the main shortcomings in the 
audio equipment field, namely a standard 
method of measuring and expressing the 
performance of amplifiers, and a stan- 
dard range of inter-unit connectors. The 
aim of the standard on connectors has 
been to facilitate the interconnexion of 
units of different manufacture, provided 
that their electrical characteristics are 
matched. This standard applies to equip- 
ment which has its chassis isolated from 
the mains by a double wound trans- 
former. Work on this standard has now 
been completed and the result published 
in booklet form. Copies of this docu- 
ment, “Recommended Practice for Plugs, 
Sockets and Connectors for use with 
Audio Amplifying Equipment”, are 
obtainable, free of charge, from The 
Secretary, Audio Manufacturers’ Group, 
49 Russell Square, London W.C.1. 
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The Hon. R. T. B. Wynn, C.B.E., 
will on 19 April retire from the position 
of Chief Engineer of the BBC after 
thirty-four years’ service with the Cor- 
poration. He will be succeeded by F. C. 
McLean, C.B.E., Deputy Chief Engineer, 
who will have the title of Deputy Direc- 
tor of Engineering. The post of Deputy 
Chief Engineer will be abolished. Mr. 
McLean joined the BBC in 1937 in the 
Planning and Installations Department 
and became Deputy Chief Engineer in 
1952. 


The Institute of Radio Engineers 
announces that the National Electronics 
Conference will be held at the Sherman 
Hotel, Chicago, Illinois, on 10 to 12 
October 1960. Authors of papers are 
invited to submit abstracts of 100-150 
words for publication in the programme 
and either a 400-500 word summary, or 
the completed paper for review to: Pro- 
fessor Thomas F. Jones, Jr., Programme 
Chairman, NEC, School of Electrical 
Engineering, Purdue University, Lafay- 
ette, Indiana 


The G.P.O. has carried out work in 
connexion with a television system for 
The Westminster Bank in Manchester. 
The Bank plans to use the system to 
enable them to show customers on 
screens at three branches, statements of 
their accounts and other documents from 
a central accounting section. The vision 
links provided by the Post Office for the 
Westminster Bank from their main office 
at York Street to their Knotts Mill 
Branch in Deansgate and to their Royal 
Exchange Branch are equipped to trans- 
mit high quality pictures of the 625-line 
standard. The links are 0°8 miles and 0-4 
miles long respectively and consist of co- 
axial cables equipped at the receiving 
ends with simple and unobtrusive video 
amplifiers and distortion correctors. The 
video signal from the camera equipment 
is transmitted along the links to the 
picture receivers without any change of 
frequency. The video amplifiers which 
provide a gain of 20dB are of standard 
P.O. design identical with those used at 
appropriate points throughout the national 
television networks provided by the P.O. 
for the BBC and ITA. The closed circuit 
television system installed at the three 
offices of the Westminster Bank was 
supplied by the Pye Industrial Television 
Division. An operator at the control desk 
in the York Street office controls the 
transmissions from a small television 
camera which looks downwards, by 
means of a mirror, at cheques and other 
documents placed on the desk. The desk 
also incorporates a small viewing screen 
and a sound system of telephones and 
talk-back keys so that the operator can 
hold instant two-way conversations with 
the receiving ends of the system. For 
complete secrecy the central operator uses 
a monitoring system which, in conjunc- 
tion with an ‘inner and outer’ office 
routine, ensures that no documents are 
shown to customers until they are first 
checked on the master screen. 
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E.M.I. Electronics Ltd has received an 
order from Elektroimpex, Budapest, on 
behalf of the Hungarian Broadcasting 
Authority for one of the Company's latest 
Outside Broadcast Units for delivery in 
June. The vehicle, which will be used for 
televising outdoor events from all over 
Hungary. will be equipped with four of 
the latest E.M.I. Image Orthicon cameras 
and a zoom lens. Four video outputs and 
four sound outputs from the vehicle are 
provided to make it possible to distribute 
signals independently to four monitors, 
when the vehicle is used as the control 
room for a Television Studio. Another 
interesting feature is the provision of a 
special position in the Unit for a ‘ Pro- 
duction Chief Engineer’ Besides inspect- 
ing the picture quality of all four camera 
channels, he can check the output of a 
microwave link, the picture received by 
the off-air monitoring and one 
external video source 


receivel 


Armstrong Whitworth Equipment have 
developed a special amplifier and filter 
un't to drive the Glennite Interferometer 
made by Gulton Industries of America 
ithe Interferometer is used for the cali- 
bration of accelerometers and there are 
several such instruments in this country 
but some difficulty has been found in 
using the instrument to the full extent 
of its capabilities. The A.W.E. equipment 
enables correct excitation to be obtained 
at greatly reduced power output from the 
driving source and, at the same time, 
minimizes the effects of any harmonics 
present in the driving source output. The 
maximum number of fringe disappear- 
ances can be obtained (subject to the 
instrument’s 50g limit) over the whole of 
the 1-10kc/s range and the equipment 
permits calibration to an accuracy of 
+10 per cent at 14 spot frequencies, 
dependent on those previously set up. 


The Electronic Engineering Associa- 
tion of 11 Green Street, Mayfair, London 
W.1, has now published “Recommen- 
dations for Card Readers and Punches’ 
and copies are obtainable on applica- 
tion to the Secretary. This document 
has been prepared in order to make 
available general data on the basic re- 
quirements of computer manufacturers 
for card readers and punches. The pur- 
pose of the document is to promote the 
adoption of such designs and production 
practices as have proved to date to be 
desirable and to make a contribution to 
any national standards that may be pre- 
pared on the subject. 


B & K Laberatories Ltd announce 
that, in view of the international aspect 
of the several electronic exhibitions to 
be held in this country in the forthcoming 
year, they will discontinue their Inter- 
national Instrument Show which has 
been an annual event in London for the 
past five years. 


The British Sound Recording Associa- 
tion is holding a Convention on Saturday, 
23 April, at the London School of 
Hygiene and Tropical Medicine, Keppel 
Street, London, W.C.1, in conjunction 
with the London Audio Fair. The Con- 
vention is designed to be of particular 
appeal to out-of-town members visiting 
London for the Audio Fair. Registration 
will cost 5s. for B.S.R.A. members and 
10s. for non-members. Full details can 
be obtained trom S. W. Stevens-Stratten, 
40 Fairfield Way, Ewell, Surrey 


The English Electric Co. Ltd have 
opened a new Central Computing Bureau 
at Kidsgrove, Staffs. The new Computing 
Bureau has been built as part of a plan 
to concentrate all the production, research 
and service activities in connexion with 
computers and control systems under one 
roof. The Bureau will continue to pro- 
vide computer time for outside customers 
on an hourly hire basis and will maintain 
and expand all the services until recently 
available at the Company’s Nelson Re- 
search Laboratories, Stafford. Two com- 
puters have been installed, a DEUCE 
Mark IIA, with magnetic tape, intended 
for data processing and the larger-scale 
problems, and a DEUCE Mark I to deal 
mainly with scientific and research work. 
Plans are already being made for a 
Bureau which will use the new fully 
transistorized KDP.10 Data Processing 
System, considered to be the most up-to- 
date system of its kind in the world. 


The Commissioners of the Port of 
Chittagong, East Pakistan, have placed 
an order with Marconi’s Wireless Tele- 
graph Co. Ltd for the establishment of a 
v.h.f. radio-telephone network to improve 
ship-to-shore communications within the 
port area and the Kharnaphuli river 
Besides the installation of duplicate v.h_f. 
transmitters and receivers in the shore 
stations at the Port Office and at the 
signal station at Juldia, the order also 
includes the supplying of mobile stations 
for use in two harbour tugs and a pilot 
launch, A particularly important feature 
of the new project is that the equipment 
will conform to the recommendations of 
the International Maritime V.H.F. Con- 
ference which was held at The Hague in 
1957. This will enable all visiting ships 
which are suitably equipped to enter or 
leave the port in full radio communica- 
tion with the Port Authorities 


A Flight Test Instrumentation Sym- 
posium is to be held at the College of 
Aeronautics from Thursday, 7 April, to 
Saturday, 9 April. The registration fee 
for the Symposium is 10s. and the in- 


clusive cost of the accommodation st 
the College from lunchtime on Thurs- 
day, 7 April, to lunchtime on Saturday, 
9 April, is £4 4s. per person, including 
staff gratuities. Further particulars can 
te obtained from Mr. M. A. Perry, 
Lecturer in Instrumentation, Department 
of Flight, The College of Aeronautics, 
Cranfield, Bletchley, Bucks. 


ELECTRONIC ENGINEERING 





LETTERS TO THE EDITOR 


(We do not hold ourselves responsible for the opinions of Our correspondents) 


A Stabilizer With Wide Range 
Voltage Regulation 

Dear Sir,—-A_ variable high-voltage 
stabilizer of an interesting concept has 
been described recently’. Another circuit 
of this kind has been developed by 
myself?. Perhaps the most surprising 
aspect is the fact that a voltage of several 
thousands of volts can be stabilized to 
better than one part in ten thousand with 
a 45V dry battery as the reference- 
voltage source. The basic circuit is shown 
in Fig. 1. 

A symmetric two-stage voltage ampli- 
fier with a small positive feedback loop* 
is used also as the upper part of a volt- 
age divider. Its lower part, realized as a 
resistor chain, enables a simple output 
voltage control. The resistor RV,, chang- 
ing stepwise the value of V,, is coupled 
with another resistor RV,, regulating the 
a.c. supply to the rectifier. The under- 
lined values of resistors closing the two 
symmetric positive feedback paths are 
of a special sort with reduced value of 
temperature coefficient. They are all 
embedded in a metal block securing 
them a practically zero temperature 
difference (see Fig. 1). A decade box 
O-1 ... 111 1112, or a Helipot can be used 
as the resistor RV,. A simple 4:5V dry 
battery, unloaded, is used as the voltage- 
reference element for all ranges. 


The output voltage V, may imme- 
diately be set to any value between 260 
and 2300V by changing RV, and RV,,. 
The long-term stability determined ex- 
perimentally with an ink-recorder is 
better than 2x 10~* per hour after 60 min 
warm-up period. The short-term stability 
is better than 1 x 10-*. The ripple voltage 
is under 3mV. The inner impedance of 
the output up to Ikce/s has its value 
between +122. These qualities remain 
unchanged over the entire output voltage 
range. 


The instrument has been used for 
some 18 months as the accelerating volt- 
age supply in a Nier-type mass spectro- 
meter‘ and has_ provided’ excellent 
stability. 

Yours faithfully, 
M. PACAK, 


Institute of Physical Chemistry, 
Czechoslovakia. 
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An Overload Protection Circuit 


Dear Sir,—A junction transistor offers 
a simple means of protecting a low im- 
pedance type of recording milliammeter 
against damage due to overloading. 
Since the voltage required to produce 
full scale deflexion with such a recorder 
is low (e.g. 2°5V for a 5mA recorder 
having a resistance of 500), the pro- 
tection circuit, to be effective, must 
operate on a voltage which is only a 
few tenths of a volt in excess of that 
required for full scale deflexion. 

The circuit to be described will pro- 
tect such a recorder when driven from 
a voltage source having an internal im- 
pedance of 3502 or more. The emitter 
and collector of a transistor type V10/50 
are connected to the recorder terminals 


Recorder 

9° 

PR Jvio/sO 
Simplified circuit diagram 
Source Voltage 





Bias Voltage 
Base Circuit Impedance 


as shown in Fig. 1, while the base is 
biased positively. R is the impedance of 
the base bias supply. If the bias voltage 
V, is adjusted to be equal to (or very 
slightly in excess of) the voltage required 
to produce full scale deflexion of the 
recorder, then emitter current will not 
flow during normal operation of the 
recorder. If, however, the voltage across 
the recorder exceeds the base bias 
voltage V.,, the transistor will begin to 
conduct, preventing any further large 
rise in voltage across the recorder. Thus 
the current passing through the recorder 
will be limited to a value only. slightly 
in excess of the full scale value. 


V, 


% 
Variable +162V (approx) 





Fig. 2. Circuit of experimental arrangement 
The experimental arrangement shown 
in Fig. 2 was used to assess the per- 
formance of the circuit. Base bias for 
the transistor was provided by the poten- 
tial divider R, (3-3kQ) and R, (512). 
The voltage V, was adjusted to give a 
bias potential of 25V. With R, (1k) 
in circuit, the base circuit impedance is 
1kQ, if this resistance is shorted the base 
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impedance is about 50%. The potential 
divider R, (75kQ) and R, (3902) acts 
as a voltage source, having an impedance 
of about 3700. The total current i,, and 
the recorder current i, were measured 
by Model 8 Avometers (M,, M,), the 
recorder being simulated by connecting 
a 51002 resistor in series with the Avo- 
meter M., the total resistance in this 
branch being then about 5502 when 
using the 10mA range. The results are 
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shown in Fig. 3, in which the recorder 
current i, is plotted against the total 
current i, supplied by the source. As 
would be expected, the effectiveness of 
the transistor as a shunt is increased as 
the impedance in the base circuit is 
reduced, though a base circuit impedance 
of about I1k2 is not too high for satis- 
factory operation. 
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Fig. 4 shows a possible method of 
fitting a protective transistor to a 
common type of recorder drive circuit. 


Yours faithfully, 
G. G. YATEs, 
Department of Physical Chemistry, 
University of Cambridge. 


Phase-Sensitive Detection in the 
Presence of Noise of Large Amplitude 


Dear Sir,—A disadvantage of the 
scheme described by Boyd and Thomp- 
son in their letter in the October issue 
is that a highly selective circuit has a 
steep phase characteristic, so that by 
placing such a circuit in front of a 
phase-sensitive detector a system is set 
up which is very liable to suffer from 
unwanted changes in gain caused by 
relative drift between the frequency of 
the wanted signal and the tuning of the 
selective amplifier. 

A further disadvantage is that the 
proper performance of a selective ampli- 
fier using parallel-T feedback depends 
on accurate balance of the two T7’s, 
small changes in component values pro- 
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ducing much larger changes in Q and 
peak gain. This is particularly severe 
when a high Q is aimed at. Indeed quite 
small drifts or inaccuracies in component 
values in unfortunate directions can 
cause oscillation. 

Thus a system using a_ parallel-T 
selective amplifier in front of a phase 
sensitive detector is, for two reasons, 
unlikely to give a reliable or stable per- 
formance when high selectivity is used. 

It may be useful, therefore, to call 
attention to a system due to Noble and 
Baxandall':* which offers both stable 
performance and the ability to detect 
weak signals in the presence of very 
large amplitudes of noise. 

An outline of the system is shown in 
d.c. amplifier 


Virtual 
earth 


a.c. amplifier 
high out 


a. signal 


and Nois@ Synchronous = | — 
input switch representing 
phase sensitive 
detector 
Fig. 1. Outline of system 





es 











Fig. 1, and the following principles of 
design should be observed: 

(1) The phase _ sensitive detector 
proper, shown here as a simple switch, 
feeds into a virtual earth (a low im- 
pedance). This means that even large 
signal or noise currents develop only 
small voltages, and this greatly eases the 
design and operation of a satisfactory 
switch, which in practice will probably 
be an arrangement of diodes or transis- 
tors. The problem of designing the a.c. 
amplifier is also eased. 

(2) The resistance to d.c. looking back 
from the virtual earth through the 
switch is made high by ensuring that the 
switch is ‘current fed’, ie. the a.c. 
amplifier which feeds a.c. signal, and 
noise, to the switch is given a high out- 
put impedance at the a.c. signal fre- 
quency. This is done so that the d.c. 
amplifier works with almost 100 per cent 
feedback. Internal drifts in the dec. 
amplifier then appear at the output 
without appreciable magnification, and 
this allows the minimum working level 
of the wanted signal to be as low as 
possible. 

(3) Bandwidth restriction, so that at 
the output the wanted signal may be 
seen above noise, is carried out mainly 
after rectification. This is equivalent to 
having in front of the phase sensitive 
detector a selective circuit which is auto- 
matically exactly in tune with the signal, 
and thus phase and amplitude difficulties 
which would occur with an actual selec- 
tive circuit are avoided. In order to 
avoid an unnecessarily high amplitude 
of noise at the input to the detector, it 
is usually convenient to have a small 
degree of selectivity before it, but not 
enough to cause significant phase shift 
over the frequency band in which the 
a.c. signal may lie. 

If the method of bandwidth restriction 
is the simple one of putting a capacitor 
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across the feedback resistor, as shown 
in Fig. 1, the capacitor will carry the 
majority of the noise current, and the 
d.c. amplifier must be able to absorb 
this current at its output. Similarly the 
a.c. amplifier feeding the phase sensitive 
detector must be able to handle the 
noise current present. But as in each 
position the handling capacity can easily 
be made several milliamperes, while if 
proper attention is paid to point (2) and 
to other features in the design of the 
d.c. amplifier the minimum useful signal 
level may be of the order of 10-°A or 
even less, it is clear that a large noise 
to-signal ratio can readily be handled. 

It is difficult to give a definite figure 
for the maximum noise-to-signal ratio 
that can be dealt with by this system 
perhaps it is sufficient to say in con 
clusion ‘that the system has been used 
with success in radio astronomy, where 
very low levels of ‘noise signal’ from 
the aerial (synchronously chopped) are 
detected in the presence of relatively 
very high levels of receiver noise. 


Yours faithfully, 
E. F. Good, 


Royal Radar Establishment, 
Malvern. 


REFERENCES 


Nosie, S. W., Baxanpatt, P. J Brit. Pat 


29142/51 
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The Author replies: 


Dear Sir,—What Mr. Good says is 
both true and well known. Indeed we 
refer in our letter to the limitation due 
to tolerances in the twin-7 circuit and 
in fact it has long been our custom’: ? 
to follow amplifiers of the type we 
described with the kind of phase sensi- 
tive detection arrangement described by 
Mr. Good. 

Our reason for using a narrow band 
amplifier before a phase sensitive detec- 
tor has been simply to ensure the very 
high degree of linear operation required 
in our experiments. We have not been 
concerned to obtain the highest values 
of Q in the amplifier but we have used 
an integrating circuit following the phase 
sensitive detector which at times has a. 
bandwidth as small as 0 Ic/s. 

In short, we agree entirely with Mr 
Good but have the additional point to 
make that if the signal-to-noise ratio is 
extremely small then we have found it 
necessary to replace his a.c. amplifier with 
our narrow band amplifier in order to 
ensure that the operation of the ampli- 
fier is extremely linear. 


Yours faithfully, 
R. L. F. Boyp and J. B. THompson, 
University College, London. 
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Cross Sections using Chopped 
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BOOK REVIEWS 


Magnetic Sound Recording 
- A. Smel. 230 pp. 162 figs. Demy 8vo. 
1 Price 


Phillips haic nae 4 . 
Technical Li 


HEN any art or science becomes a 

subject of popular interest, a num- 
ber of books always appear on the 
market. The first few may be disappoint- 
ing, because it takes time for all the 
ramifications of the subject to be 
developed and exploited. Subsequent 
authors are then usually divided into two 
categories; the academic professional and 
the enthusiastic amateur. The subject 
matter for one class of reader does not 
suit the other. 

There have already been many books 
on magnetic recording, easily separable 
into these two classes. Mr. Snel has the 
rare gift of being able to write for the 
enthusiast while retaining the approach 
of the scientist. In this way, his book is 
unique. As a member of the Philips re- 
search organization he is obviously able 
to draw on the knowledge and experience 
of his many colleagues, and the manu- 
facturing resources of this Company en- 
sure that all the apparatus germane to 
the subject matter is at hand, for both 
amateur and professional purposes. There- 
fore the book ought to be good, but it 
is not only good, it is eminently read- 
able. How much of this can be credited 
to the English translator, Mr. E. Harker, 
we do not know. 

To condense the whole subject into 
209 pages and, in addition, devote a good 
deal of space to matters not usually men- 
tioned, requires a high order of literary 
skill. There is not an unnecessary line in 
the whole book. 

Of the 23 chapters, the first four deal 
with sound and magnetism, the fourth 
being particularly good. Then follows a 
most detailed description of the mechan- 
ism of tape recorders and the design of 
heads. Tape manufacture receives a 
special chapter and this is right up to 
date. Amplifiers, loudspeakers and micro- 
phones are adequately if briefly sum- 
marized, but all the essentials are 
examined and a vast amount of practical 
information is condensed into the 20 
pages allotted to these items. 

It is the subsequent material which is 
so thoughtfully presented, and for which 
this book is especially noteworthy. Ex- 
tremely full and concise instructions are 
given for recording almost every con- 
ceivable source of music and speech. A 
chapter then deals with the best ways to 
play back such recordings. Stereophony, 
dictating machines and sub-standard film 
receive separate chapters, there is one on 
fault-finding and another on professional 
equipment. Then follows a remarkable 
list of possible applications of record- 
ing, which will certainly stimulate much 
thought. 
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The reviewer has often deplored the 
paucity of information on the study of 
the mind in relation to music; in chapter 
22 Mr. Snel not only delves into this 
subject, but has much to say on the use 
of recorders for education generally, and 
the value of tapes for critically examin- 
ing one’s Own progress in musical pro- 
ficiency. 

A final chapter deals with miscel- 
laneous matters of a practical nature 
which are not often touched on in this 
kind of book, and in conclusion there is 
a glossary containing definitions of terms 
in general use in the art. 

The type is of a particularly readable 
kind, and although the paper is not of 
good quality the line drawings are plenti- 
ful and very good. Art paper insets take 
care of the excellent photographs. All of 
this is done for the modest price of 25s., 
on which the publishers are to be con- 
gratulated. All in all, this is a stimulat- 
ing and refreshing approach to magnetic 
recording, and is without doubt both 
authoritative and enjoyable—a combina- 
tion rarely encountered. It should be on 
the bookshelf of everyone interested in 
the subject. 

A. DOouGLas 


Electric Circuit Theory 
By F. A. Benson and D. Harrison. 360 pn. 339 
figs. Demy 8vo. Edward Arnold (Publishers) Ltd. 
1959. Price 30s, 


HIS book covers the circuit theory 

appropriate to the first two years of a 
university degree course in electrical en- 
gineering. The text is based on lectures 
given to students at the University of 
Sheffield and includes numerous worked 
examples and tutorial questions. For the 
engineer the utility of circuit theory is 
directly related to the extent to which 
it can be applied to practical problems 
and the provision of adequate examples 
provides a bridge between the concepts 
of circuit theory and the solution of 
actual problems. However, the liberal 
use of examples undoubtedly slows up 
the text and in some cases tends to ob- 
scure the fundamental tenets on which 
analysis is based, 

The initial part of the book deals with 
elementary ideas such as Kirchhoff’s 
laws, superposition and  Thevenin’s 
theorem which are illustrated by appli- 
cation to d.c. circuits. The representation 
of a.c. quantities by the ‘j' notation is 
then discussed and the basic theorems 
are applied to a.c. circuits. This material 
represents about one third of the book 
and, together with some discussion of 
the transformer which is dealt with later, 
it would cover the requirement of the 
first-year of most electrical engineering 
degree courses. 

In the latter part of the book the space 
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is equally divided between heavy-current 
and light-current topics. The heavy cur- 
rent topics include symmetrical compo- 
nents, fault-currents and the induction 
motor while light current subjects include 
amplifiers, oscillators and rectifier-filters 
The transmission-line and wave-filters are 
dealt with very briefly and the section 
on resonance would have been much 
improved if the various quantities had 
been dealt with in terms of normalized 
frequency. 

Throughout the book worked examples 
are integrated with the text and this 
makes it difficult for the reader to sepa- 
rate in his mind the underlying general 
principles from this particular applica- 
tion. However, the profusion of ex- 
amples will make the book useful to the 
student who wishes to obtain adequate 
practice in the application of circuit 
theory. 

V. H. ATTREE 


Servomechanisms and Regulating 
System Design. Volume I 
By H. Chestnut and R. W. Mayer. 672 pp. 401 
figs. Demy 8vo. 2nd Edition. John Wiley & 
Sons Inc., New York. Chapman & Hall Litd., 
London. 1959. Price 94s. 

The success of a technical book 1s 
usually assured when readers for whom 
it is intended begin to refer to it by the 
name of its author, or authors, instead 
of its formal title and for some years 
“Chestnut and Mayer” has occupied a 
high place in any list of books recom- 
mended for study by control engineers. 
The authors are senior members of the 
control engineering staff of the Ameri- 
can General Electric Company and in 
addition they have lectured to its courses 
on servomechanisms so they were well 
qualified to write a book which would 
appeal to students as well as to prac- 
tising control engineers. They are also 
in a position to be in close touch with 
the latest ideas on the presentation of 
feedback control philosophy. 

The first edition of Volume I was pub- 
lished in 1951 and dealt with the funda- 
mentals of the subject, then in 1955 
Volume II appeared dealing with a wide 
field of design problems. As a rule books 
which treat the fundamentals of a sub- 
ject are not altered very much whenever 
new additions are published but feed- 
back control is an expanding subject 
which has demanded drastic changes in 
the approach to its theory as well as 
its practice during the past decade. With 
this in mind the second edition of 
Volume I was read with special interest 
to see how the authors, as up-to-date 
practising control engineers, have re- 
acted to the effects of these changes on 
the excellent book which they wrote ten 
years ago, particularly since their de- 
clared intention in the new edition 
remains unchanged, namely to train 
engineers in the basic principles of feed- 
back control. 

Very wisely they have retained the 
earlier parts of the first edition and in 
fact Chapters 1 to 12 have the same 
headings, which include the mathematical 
processes needed in linear control theory 
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(complex number manipulation, Laplace 
transforms, stability criteria), typical 
elements and their transfer functions, 
complex plane representation of system 
performance, attenuation phase dia- 
grams (Bode and Nicholls). The first 
major and very welcome addition is 
then found as a 63 page chapter on the 
use of the root locus in design problems, 
which is very clearly written and uses 
numerical examples to illustrate the 
practical application of this important 
technique in system design work. 

Chapters 14 and 15 then deal with 
multiple-loop and multiple-input systems 
and steady state and transient perform- 
ance, respectively. They are taken from 
Volume I but engineers who have not 
already used that book will be glad to 
hear that a set of graphs is provided 
which presents a detailed comparison 
between the frequency and transient 
response characteristics of representa- 
tive servomechanisms. 

The final chapter is another entirely 
new one dealing with the fundamentals 
of analogue computers and contributed 
by W. E. Sollecito. It could perhaps be 
argued that as there is already a large 
bibliography on analogue computers the 
subject is out of place in a book on 
servomechanisms, but in the reviewer's 
opinion this new chapter is an extremely 
useful addition because computers are 
invaluable, when used as simulators, for 
the presentation of fundamental control 
system behaviour to students, as well as 
for the solution of specific design prob- 
lems. The authors use the transfer 
function method of simulation, and they 
include simulation of non-linearities 
which many students find difficult to 
grasp when considered only as mathe- 
matical expressions. 

Finally there is a large number of 
problems, helpfully set out under the 
chapter headings, and a_ bibliography 
containing 137 references to a _ wide 
range of books and original papers. 
Engineers who already possess well- 
thumbed and cherished copies of the 
first edition of Volume I will without 
doubt be moving with the times if they 
obtain the second edition. 

E. B. PEARSON 


Heatsealing and High-Frequency 
Welding of Plastics 


By H. P. Zade. 200 pp. 12 figs. Demy 8vo. 

Temple Press Ltd. 1959. Price 35s. 

R. ZADE'’S latest book can be enjoy- 

ably read through and reasonably 
digested in one evening. This desirable 
feature has been achieved by 2 most 
excellent selection of photographs, charts, 
graphs and diagrams linked together by 
@ minimum of text. Production managers 
and engineers who normally ‘talk 
through their pencils’ with the minimum 
of verbiage will, the reviewer is sure, 
appreciate such a concise treatment of 
the subject. 

This book will be most useful to the 
individual requiring guidance in the 
selection of the most appropriate type 
of welding equipment for a particular 
application or type of material. The 
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index on 


, 


comprehensive trade name 
pages 190-197 and the ‘ weldability 
tables on pages 3-30, will also greatly 
assist selection of materials and equip- 
ment. 

The reviewer was rather disappointed 
not to find any photographs or design 
information on high frequency weld- 
ing electrodes. Dr. Zade states: “It would 
lead too tar to go into details of all 
possible configurations and shapes of 
electrodes used for the high frequency 
welding of plastics”. This points to the 
requirement for a future book to be 
written for the jig and tool designer and 
for the personnel actually applying the 
equipment. Inclusion of a factual treat- 
ment of the problems of radio and tele- 
vision interference would have helped to 
clarify this perplexing problem for the 
user of r.f. welding equipment 

W. D. WILKINSON 


Ferrites 
By J. Smit and H. P. J. Wijn. 347 pp. 247 figs. 
Medium 8vo. Philips Technical Library, Eind- 
hoven. 1959. Price 72s. 
, I believe, is the first to be 
written wholly on ferrites and as such 
fills a serious gap in the library of any 
student of magnetism. It can be whole- 
heartedly recommended to all those work- 
ing on the development or applications 
of ferrites, and also perhaps to that large. 
but fortunately decreasing, multitude of 
engineers who telieve that there is a 
single material called ‘Ferrite’ which 
when placed in a magnetic circuit will 
solve all their problems. 

The authors work in the Phillips Re- 
search Laboratories, Eindhoven, where 
the majority of the work and develop- 
ment on ferrites originated, and there- 
fore both speak with authority on their 
subject. 

The book is written, in the words of 
the author ‘on an intermediate level’ 
and is neither too elementary nor highly 
mathematical, and should be readable to 
the average science graduate. C.G.S. and 
practical units are used throughout. 

The authors have divided the subject 
matter into four parts, the first of which 
describes the basic theory of magnetism 
both as applied to metallic magnetic 
materials (ferromagnetism) and oxide 
magnetic materials (ferrimagnetism). The 
second part outlines the methods used fo: 
making the technical and __ intrinsi- 
measurements on ferrites. It describes, 
for example, the various measurement 
techniques required to obtain a complete 
frequency spectrum of the complex per 
meability from d.c. to 2000Mc/s. The 
rest of the book is devoted to the proper- 
ties of ferrites and is divided into two 
parts; the first is concerned with the 
intrinsic properties fundamental to each 
particular chemical composition, such as 
Curie temperature, saturation magnetiza- 
tion, magnetostriction, etc. The second 
describes the technical properties of 
polycrystalline ceramics; permeability, 
coercivity, etc. 

A large part of the section on the in- 
trinsic properties of ferrites is devoted 
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to the comparatively new class having a 
hexagonal crystal structure. This dis- 
covery by the members of the Philips 
Research Laboratories has more than 
doubled the field of soft ferrites. Both 
their intrinsic and polycrystalline proper- 
ties are fully described and particula: 
attention is given to their permeability 
frequency spectrum. 

The space allotted to the class of 
ferrites containing rare earth oxides and 
possessing the garnet crystal structure is 
disappointingly small, especially as over 
a hundred papers have been published on 
these materials since their discovery in 
1956. However the basic intrinsic proper- 
ties of these materials are given. 

The last section of the book on the 
properties of polycrystalline ferrites 
should prove useful to those primarily 
concerned with using them as core 
materials. The relevant properties of the 
materials for most ferrite applications 
are shown and discussed although the 
applications themselves are not described 
There are sections on permanent magnet 
materials, on the switching time in square 
loop ferrites, etc., as well as considera- 
tion of initial permeability and its varia- 
tion with frequency and other factors. 

The only omission noted was any dis- 
cussion of reversible magnetostriction for 
ultrasonic generators or filters. 

On the whole an invaluable contribu- 
tion to a_ specialized. but important 
subject. 

A. W. SIMPSON 
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Transistors in Radio, Television 
and Electronics 
Sa a ice Wii Patbeg CS 
New York, London. 1959. Price 44s. 

HIS edition has been generally re- 

vised, and contains as well as chapters 
on amplifiers, oscillators, radio and tele- 
vision receivers, and the servicing of 
transistor equipment, additional chapters 
dealing with applications of transistors 
to computers, voltage regulators, pulse 
generators and instrumentation, and with 
amplifier design. 

The aim of this comprehensive book 
is to give a working knowledge of tran- 
sistors and transistor circuits to radio 
and electronic technicians, The presenta- 
tion is basically descriptive, elaborate 
mathematical treatment being avoided 
throughout the book, which begins with 
a useful introduction to electron theory 
and the mechanism of current flow in 
semiconductor materials, leading easily 
to a description of transistor operation, 
their physical construction and electrical 
characteristics. Various commonly en- 
countered types of transistors are 
thoroughly described, and the chapter on 
additional transistor developments, covers 
more specialized types, such as the ‘drift’ 
or diffused-base v.h.f. transistor, and a 
high current switch, the thyristor, as well 
as photo-transistors and field-effect de- 
vices. Silicon transistors are described, 


and other semiconductor materials briefly 
noted. No mention is made of the re- 
cently developed ‘mesa’ structure for 
v.h.f. use. 

Very many complete circuits are given 


throughout the chapters on amplifiers, 
oscillators, and radio and_ television 
receivers, providing a useful reference 
source. Negative feedback and direct- 
coupled amplifiers are briefly described, 
and various a.g.c. methods are illustrated. 
Video amplifiers and waveform genera- 
tors appear in the chapter on television, 
some basic computer circuits, d.c. con- 
vertors and regulators, proximity detect- 
ors and counters in the chapter on 
electronic circuits. 

Many of the basic amplifier and oscilla- 
tor circuits are compared with corre- 
sponding valve circuits, so that those who 
are already familiar with valve techniques 
should find little difficulty in understand- 
ing transistor circuit operation. A number 
of simple experiments are described to 
demonstrate the operation of transistors 
in a wide range of interesting circuits, 
ranging from resistance-capacitance and 
transformer-coupled amplifiers to ele- 
mentary radio receivers and oscillators. 
The beginner may find some difficulty in 
obtaining suitable coupling transformers, 
and the demonstration of improved per- 
formance in a transformer coupled ampli- 
fier may not be as effective as it should 
be. A somewhat more detailed descrip- 
tion of the transformers to be used would 
have been helpful. 

The book ends with a chapter on 
amplifier design, including the use of 
published curves, the design of bias cir- 
cuits and a discussion of thermal stability. 


ELECTRONIC ENGINEERING 


Some basic equivalent circuits for the 
transistor are also described in this last 
chapter, but the section on the high-fre- 
quency equivalent circuit is somewhat 
sketchy and might have been extended tc 
show more fully the relationship between 
cut-off frequency and the equivalent cir- 
cuit elements, and the effects of phase 
shifts in oscillators and high-frequency 
amplifiers. The reader is referred, how- 
ever, to a bibliography which lists suit- 
able references on this subject. 

This book is, of course, not intended 
to be a design handbook, but does state 
quite adequately the principles of tran- 
sistor circuit operation, and the precau- 
tions to be taken when dealing with 
transistors. 

The reader will require to translate 
some of the American phraseology and 
symbols to those in current use in this 
country, and to refer to published data 
to find available transistor types equiva- 
lent to the American series, 

The wide range covered by this book, 
and its practical and descriptive approach 
should make it very popular not only 
with the technician, but with anyone 
concerned with transistor circuits in 
general applications, and with technical 
students meeting the transistor for the 
first time. 

I. D. Jack 


Principles of Electronic Instruments 
and Instrumentation 

By G. R. Partridge. 383 pP- 256 figs. Medium 

8vo. Sir Isaac Pitman & ms Ltd, 1959. Price 

HIS book has been based on a series 

of post graduate lectures by the 
author in America and in consequence is 
of a fairly advanced nature. 

It would te absurd to expect one 
volume to contain the endless variety of 
applications that are possible to modern 
electronic instrumentation. Nevertheless, 
into the 393 pages covered by 19 chap- 
ters, a great deal of information has been 
compressed. 

Commencing with ‘Why Electronic 
Instruments,’ the author proceeds to 
chapters on valve-voltmeters, wattmeters, 
valves and circuits followed by frequency 
measurement and digital display. 

Physical subjects are not neglected 
and measurement of mechanical move- 
ment is followed by electronic measure- 
ment of light, sound, time, temperature 
and pressure. There is also a chapter de- 
voted to measurement of radioactivity. 

The arrangement of the chapters is 
such that the book is virtually divided 
into two portions. The first dealing with 
instruments to measure electrical quan- 
tities by electronic methods and the latter 
on transducers that convert the quantity 
in question into an electrical signal that 
may then be measured by one of the in- 
struments discussed earlier. 

The mathematical level varies consider- 
ably which is inevitable when dealing 
with such a variety of circuits and is of 
an advanced standard in some instances. 
It is apparently assumed that the reader 
has an adequate background. This 
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method of presentation has enabled the 
author to attack a given problem based 
on considerations of getting to a solution 
in the shortest time. 

The wording of the text is quite delight- 
ful and makes for easy reading and 
throughout is rendered flexible by numer- 
ous circuit diagrams and drawings. 
In many instances commercial instru- 
ments are used to illustrate the principles 
involved. 

It may be said that the book is useful 
not only to the graduate student but also 
to the practising engineer who is faced 
with the need for developing instruments 
for special applications. 

It is exceedingly good value for the 
compartively modest price asked for by 
the publishers. 

R. H. MAPPLEBECK 


The Practical Hi-Fi Handbook 


By G. J. King. 219 pp. 158 figs. Medium 8vo. 
Odhams Press Ltd. 1959. Price 25s. 


| gare successive publication on this 
subject brings to the reader some 
specialized aspect of the art with which 
the author is particularly familiar. In 
this case, the servicing and maintenance 
aspects are stressed, as generally applic- 
able to any equipment, and this is then 
extended to include many commercial 
amplifiers, record players and _ tape 
machines. The book covers, in a con- 
densed manner, every aspect of radio, 
disk and tape reproduction (including 
stereophony) and is noteworthy because 
Mr. King very properly insists that the 
basic requirements and standards of ‘ hi- 
fi’ are quite different from those tolerable 
in commercial a.m. receivers, and explains 
in detail why this is so. 

A valuable feature is the section dealing 
with ‘conditioning’ the serviceman so 
that he will think hi-fi and most of the 
suggestions are directed at emsuring a 
really high standard of musical apprecia- 
tion on his part so that he can meet the 
customer on his own often rather exacting 
ground. It is regrettably true that many 
servicemen have a poor appreciation of 
the ingredients of good reproduction, fre- 
quently considering that if they provide 
enough ‘top’ all will be well. Mr. King 
disillusions them admirably, and supplies 
all the information necessary to properly 
match the various units for optimum 
results. This aspect of equipment design 
is better treated than in any other book 
so far reviewed. 

Of the ten chapters, some appear to 
lean heavily on manufacturers’ literature. 
while all are inevitably condensed in a 
book of 200 pages. On some matters, 
therefore, one might equally well be 
served by any of the other books on the 
same subject; but on the matters touched 
on above, which indicate a considerable 
appreciation of art as well as technology, 
Mr. King’s book is very good. 

The production and illustrations are 
excellent and the price very moderate. 
The book is recommended to those wish- 
ing to know something of the psycho- 
logy as well as the technicalities of * hi-fi ’. 

A. Douctas 
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THE PHYSICAL SOCIETY EXHIBITION 


A description, compiled from information supplied by the manufacturers, of a small 
selection of the electronic equipment, exhibited at the 44th Physical Society Exhibiton, 


held in London from 18-22 January. 


(Voir page 185 pour la traduction en francais: Deutsche Ubersetzung Seite 193) 


ADVANCE COMPONENTS LTD 

Roebuck Road, Hainault, Ilford, Essex 
V.L.F. FUNCTION GENERATOR 
(/llustrated below) 

The Advance v.l.f. function generator 
has been designed to produce any 
required function or waveshape over the 
frequency range of 10mc/s to 100c/s in 
four ranges. It thus has applications in 
. computer design and operation, servo 
system analysis, pen recorder testing, 
vibration equipment, and many types of 
simulator equipment. 

The method of waveform generation 
differs from conventional oscillators in 
that an optical-mechanical system is 
employed whereby a narrow slit of light 
is scanned by a rotating disk on which 
is impressed an opaque area correspond- 
ing to the function to be produced. The 
rotating disk may be readily interchanged 


with disks on which various other wave- 
shapes are formed. It is apparent that 
great flexibility is available to the user 
as it is only necessary to be able to 
plot a function in polar co-ordinates for 
it to be available in varying voltage form. 

The disks are driven via a four speed 
gear-box by a servo-controlled motor to 
achieve frequency accuracy and stability. 
There is also the facility for auto- 
matically sweeping the two higher fre- 
quency ranges when required as, for 
instance, in vibration testing. 

The acceleration on the two lower 
ranges is sufficiently high for it to be 
possible to start the waveform at any 
pre-determined point. The circumference 
of the disk is calibrated in degrees for 
this purpose. 

The direct voltage at the output 
terminals may be set at any value 
between +25V atout earth, allowing all 
functions to be generated with zero d.c. 
component or any value between these 
limits. The output voltage of the wave- 
form can be varied between 2004V and 
20V_ peak-to-peak. 

EE 19751 for further details 


MEASURING COUNTER 
(Illustrated on right) 
The Advance measuring counter is a 
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portable, fully transistorized equipment 
employing printed circuits, Six drum type 
meters provide presentation of counts up 
to a maximum of 999999. Frequencies 
up to 1Mc/s can be measured during an 
accurate time period generated by an 
internal crystal controlled 1Mc/s oscil- 
lator of either one tenth, one or ten 
seconds 

More accurate readings can be taken 
for frequencies lower than Ikc/s by 
measuring the time period in units of 
lusec, between two zero transits of the 
input signal, or one period. Even greater 
accuracy can be achieved by measuring 
the periods. 

Reading accuracy is partly dependent 
upon the counter, which will register 
accurately to within +1 count, and partly 
upon the internal oscillator, the crystal 
for which is enclosed in a temperature 
controlled oven. The short term accuracy 
of the crystal is +1 part in 10° at 25°C 
and is +5 parts in 10° over the equip- 
ment operating temperature range of 0°C 
to + 40°C. 

Manual or automatic reset facilities 
are provided; in the latter case the dis- 
play time can be varied between 1 and 
Ssec. 

Additional facilities are provided which 
enable the time elapsing between ‘start’ 
and ‘stop’ signals to be measured in 
units of time which may be Iusec, 
10usec, 1004sec, Imsec, 10msec, 100msec, 
Isec or 10sec. Random counts may also 
be totalled and the equipment incor- 
porates a self checking facility which 
measures the frequency of the internal 
oscillator during a self generated 10sec 
period. 

Normally, the equipment is operated 
from 100 to 135V or 200 to 250V mains 
supplies, but provision is also made for 
operation from a 6V battery. 

On battery operation the crystal oven 
is inoperative and some deterioration in 
accuracy may be expected depending 
upon the ambient temperature; this will 
be less than +2°5 parts in 10’/°C below 
te Oe 


EE 19752 for further details 
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ASSOCIATED ELECTRICAL 


INDUSTRIES LTD 
33 Grosvenor Place, London §.W.1 
THERMOELECTRIC RECORDING HYGROMETER 


The dew point hygrometer which was 
demonstrated, is one of many instruments 
in which their moelectric refrigeration 
may find an application. The refrigerating 
thermocouple made from p- and n-type 
bismuth telluride cools a mirror, and 
when dew forms on this it is detected 
optically. The optical system operates a 
control unit which switches the current 
off when dew forms and on again when 
it disappears, enabling the instrument to 
work continuously. The temperature of 
the mirror is measured by a thermocouple 
and indicated on a pen recorder. 

EE 19753 for further details 


MICROWAVE HEATING EQUIPMENT 

The microwave heating equipment 
which was demonstrated uses a BM6787 
continuous wave magnetron gencrating 
24kW at approximately 900Mc/s. Low 
loss materials are heated faster and with 
lower electric stress than with conven 
tional h.f. heaters at low frequencies. 
The heating may be rapid and uniform 
throughout the material without the usual 
heat conduction limitations. The material 
to be heated, in the shape of blocks, 
sheets or strips, is passed through a 
resonant cavity which is arranged to pro- 
vide a matched load for the magnetron 
by adjustment of a coupling iris and a 
tuning plunger, the reflected power being 
monitored with a directive coupler and 
detector. 

Typical applications include the drying 
of sheet materials, the pre-heating of 
plastics, cooking, and the melting of 
special glasses. 

EE 19754 for further details 


Dicriat DIFFERENTIAL ANALYSER 

This machine is designed to perform 
the functions of an electronic analogue 
computer, and to the operator does not 
appear very different from such an 
analogue computer, All the computations 
are, however, performed digitally. This 
confers a number of advantages over the 
analogue machine, chief of which is that 
it is possible to integrate with respect 
to variables other than real time. This 
greatly increases the scope of the 
machine, for example, non-linear prob- 
lems can be solved almost as easily as 
linear problems. The machine was shown 
as an experimental rig for investigating 
the problems associated with this method 
of computation. It is intended to work 
almost as fast as an analogue machine, 
ie.-many problems can be tackled in real 
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time. The main stores use magnetic cores. 
The clock frequency is 2Mc/s. 
EE 19755 for further details 


IMc/s Dicrrat Circurrs 

Circuits have been designed for per- 
forming data processing operations at a 
digit rate of 1Mc/s and at a maximum 
ambient temperature of 45°C. They use 
an experimental alloy-junction transistor 
with an alpha cut-off frequency exceed- 
_ ing 10Mc/s and an experimental alumi- 
nium-bonded diode. Complete digital 
systems can be built using a number of 
logic units in conjunction with delay- 
line circulating stores, 

Two types of magnetostrictive delay- 
line store were shown: one has a delay 
of 100usec and the other a delay of 
Imsec. They therefore store 100 and 
1 000 binary digits respectively. The lines 
use Permendur wire to transmit a 
longitudinal stress wave. The Imsec line 
has a temperature-compensating device 
that adjusts the distance between the 
transducer coils in order to keep the 
delay time constant to within +0°lusec 
over a temperature range of 20°C. 

EE 19756 for further<details 


BRITISH PHYSICAL 
LABORATORIES 
Radiett, Hertfordshire 
REVOLUTION COUNTER 

This instrument is intended as a motor 
car accessory and has been developed for 
the accurate measurement of the revolu- 
tions per minute of internal combustion 
engines. Its advantages over the mechani- 
cal type being greater accuracy, complete 
silence at all speeds and simplicity of 
fitting. 

The complete instrument including all 
electronic components and indicator is 
housed in a round metal case of 34in dia- 
meter by 24in deep. The only connexion 
required being two leads to the battery 
supply and a single lead which is coiled 
around the insulated h.t. lead. 

Basically the circuit consists of a tran- 
sistorized monostable oscillator which is 
triggered by the h.f. pulses from the 
ignition coil, these pulses are picked up 
capacitively from the h.t. lead. 

The variation of repetition rate of the 
pulses causes the mark-to-space ratio cf 
the oscillator to change and the resultant 
level of d.c. is thus proportional to the 
engine speed. The indicator used is one 
of the Company’s new 270° arc meters. 

EE 19757 for further details 


MEGOHMMETER 

The megohmmeter model RM160 is a 
new instrument for the measurement of 
insulation resistance up to 400MM. The 
instrument is completely self-contained 
providing its own variable test pressure 
up to S00V and a fixed test voltage of 
1 OOOV. 

The megohmmeter is capable of deter- 
mining the one minute insulation resist- 
ance of capacitors including polystyrene 
dielectric capacitors having insulation 
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resistances in excess of 750 000M2-uF. 
A novel feature is a fully automatic delay 
circuit which computes the charging 
time of the test sample. After the elapse 
of the computed delay time the test 
sample is presented to the measuring 
circuit 

The instrument has teen rendered 
virtually drift free by using a chopper 
amplifier. Total range of measurement is 
90kQ to 400MM2. 

This instrument can be used for carry- 
ing out tests on the surface and volume 
resistivity of insulating soft rubber and 
ebonite as laid down in BS903, Part 33, 
1950. A complete set of equipment in 
accordance with section 33,23 of the 
above specification can te supplied. 

EE 19758 for further details 


CAWKELL RESEARCH AND 
ELECTRONICS LTD 
Scotts Road, Southall, Middlesex 
VARIABLE FILTER 
(llustrated below) 

This is a new filter with a wide range 
of facilities. Basically it consists of two 
basic filters, each of which can be either 
high-or low-pass, in one case. The —3dB 
point of each filter section can be varied 
continuously over the range 2c/s to 
150kc/s and each has a cut-off rate of 


* 


5 = 00°@ 


36dB/octave. By appropriate connexions 
the following configurations can be 
achieved. 

Band-pass filter with 36dB/ octave slopes 

Band-stop .,,,, - - si 

Low-pass 

High-pass 

Low-pass 

High-pass ii ‘i ea 

The filter has unity gain and contains 
no inductive elements. The input imped- 
ance is high while the output impedance 
is low. It is capable of handling high 
level signals. 

The filter was demonstrated in con- 
junction with a swept-frequency oscillator 
and a ‘Remscope’ used in its long- 
persistence mode of operation. 


EE 19759 for further, details 


72dB/ 


COSSOR INSTRUMENTS LTD 
Cossor House, Highbury Grove, London N.5 
HIGH SPEED OSCILLOSCOPE 

(Illustrated above right) 

The model 1076 high speed single 
beam oscilloscope employs a Sin tube 
with an overall accelerating potential of 
10kV. Interchangeable plug-in units pro- 
vide for a very wide performance selec- 
tion both for the vertical and horizontal 
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channels. A typical combination of plug- 
in units provides a Y amplifier bandwidth 
from d.c. to 60Mc/s at a Maximum sensi- 
tivity of 50mV/cm with full 6cm output 
deflexion together with a triggered time- 
base with a maximum calibrated sweep 
speed of 20musec/cm,ranging downto the 
lowest sweep of 10sec/cm. A 10cm sweep 
is obtainable on all ranges and sweep 
expansion facilities are incorporated. 
Voltage calibration of the oscilloscope 
provides an accuracy to +2 per cent in 
the measurement range 50mV to 120V, 
and this range may te extended upwards 
by the use of suitable attenuating probes. 
The time-measuring facilities provide an 
accuracy to +5 per cent while a gated 
§00Mc/s_ oscillator presents intensity 
modulation pips at 2musec intervals to 
provide accurate measurement of pulse 
rise times. 

All internal e.h.t., h.t. and relevant lt. 
voltages are fully stabilized against supply 
and load variations. 

The oscilloscope was displayed using 
plug-in units, type 1078 wide-band pre- 
amplifier and type 1079 trigger unit. 
Other plug-in units to provide extendéd 
facilities on both X and Y channels, for 
example, high-gain differential Y pre- 
amplifier, precision delayed trigger unit, 
will te available shortly. 

EE 19§760 for further-details 


SIGNAL GENERATOR 
(illustrated below) 


The model 1450 is a general-purpose 
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signal generator which provides an output 
tunable on seven ranges of frequency with 
a calibration accuracy to +1 per cent up 
to 33Mc/s. On the higher ranges, cali- 
bration accuracy is to +1°5 per cent. 
The signal is available unmodulated, 
modulated by the internal audio-fre- 
quency oscillator, or externally modu- 
lated. The depth of modulation is con- 
trollable up to a maximum of 50 per 
cent when using internal modulation. 


EE 19761 for further details 


DYNATRON RADIO LTD 
Maidenhead, Berkshire 
STAFILIZED Power UNIT 
(/llustrated helow) 

The function of the power 
NN104/5 is to provide a 
stabilfzed e.h.t. for G.M. 
ionization chambers. It is of 
design and provides one, two or three 
separately adjustable and stabilized out- 
puts by using N.106 plug-in sub-units 
The voltage range covered is 350 to 
700V, and stabilization is effected by 
corona discharge tubes. Two versions 
are available, the completely indepen- 
dent mains powered unit N.104 and the 
N.105 designed to receive its power from 
scalers such as the Dynatron 1009E. 

Another unit shown was the N.103 
This is a highly stabilized power unit 
which will supply the high voltage 
needed by most types of counters used 
in nuclear physics. especially scintilla- 
tion counters and other proportional 


unit type 
source of 
tubes and 
flexible 





counters where Stability is 
required. 


The output 


extreme 


voltage is continuously 

variable from 300 to 3300V of either 

polarity and output currents of up to 

ImA are available. The stability is of 
the order of 0-02 per cent. 

EE 19762 for further details 

r 

Som 


DENSITY AND MOISTURE 


MEASUREMENT 

To assist in the control of soil com- 
paction, a single-unit portable battery- 
powered combined density and moisture 
measuring system has been designed. 
The density measuring system is com- 
posed of a Geiger tube and a source of 
gamma rays, and may be used with the 
source on the ground surface or at a 
suitable depth. The moisture measuring 
system consists of a BF3 proportional 
counter and a source of fast neutrons. 
A sealed 10Mc/s_ radium-beryllium 
source supplies high-energy gamma rays 
and fast neutrons. Both systems are 
contained in a single box, which also 
houses a transistorized e.h.t. source and 
a pre-amplifier. Pulses from the Geiger 
tube and BF3 tubes are measured by the 
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Dynatron transistor portable scaler, type 
1287A. 
EE 19763 for further details 


EKCO ELECTRONICS LTD 
Southend-on-Sea, 
X-Y RECORDER 
(Illustrated below) 
This high-speed X-Y recorder, type 
E193, plots the relationship between two 
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interdependent variables directly on stan- 
dard 10in by 74in graph paper. It is un- 
usually versatile in the spheres of process 
control and performance investigation, 
due to its wide sensitivity range and fast 
response. The input impedance is 1M2 
and the sensitivity range on each each 
axis is ImV/in to 10V/in in 12 steps. 
EE 19 764 for further details 


ELECTRONIC TUBES LTD 


Kingsmead Works, High Wycombe, 
Buckinghamshire 


Low Cost C.R.T. 

This Sin tube is under development for 
applications where low cost together with 
a large screen diameter are of paramount 
importance, tut where very high perform- 
ance is not essential. In the interest of 
cost, all connex'ons are brought out to 
the base of the tube; and considerable 
simnlifications of the internal structure 
have been made. Due to its flat face, the 
tube gives a vresentation equal to that of 
more expensive devices. 

EE 19765 for further details 


HiGH SENSITIVITY INSTRUMENT C.R.T., 

In cathode-ray tubes employing p.d.a. 
systems a converging lens is formed by 
the accelerating fields penetrating the 
region inside the deflexion nvlates nearest 
the fluorescent screen. This effectively 
limits the permissible p.d.a. ratio. How- 
ever, greater sensitivities with reduced 
distortion can be obtained if this field 
penetration is removed by the introduc- 
tion of a transmission grid or shield inter- 
posed tetween the deflexion system and 
the p.d.a. system. 

By adjusting the position of this shield 
with respect to the deflexion system. the 
fields may be so shaped as to incur 
deflexion expansion through the p.d.a. 
system. Thus, a tube may be made having 
deflexion sensitivities which vary in either 
direction, or are independent of the p.d.a. 
ratio. 

In the SCLP1, the X deflexion plates 
are nearer to the screen than the Y 
plates. Consequently, no position of the 
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shield will ensure complete independence 
of both deflexion sensitivities from varia- 
tions in the p.d.a. ratio. The position 
chosen maintains a slight decrease in X 
deflexion sensitivity and a very slight in- 
crease in Y deflexion sensitivity as the 
p.d.a. ratio is raised. 


EEJZI9 766 for further details 


ELLIOTT BROTHERS (LONDON) 
LTD 

Century Works, Lewisham, 

SLOTTED SECTION STANDING WAVE 
(llustrated below) 

The precision slotted section standing 
wave meter, type B433, is a_ highly 
accurate instrument in which the slotted 
section has been specially designed to 
have both phase velocity and impedance 
very close to the nominal value for No. 
16 waveguide throughout its length. The 
carriage carrying the travelling detector 
is kinematically located on continuously 
cleaned tracks cut parallel to the wave- 
guide surfaces and the coupling, as the 
carriage is traversed, remains constant 
within one or two hundredths of a deci- 
bel. There is a micrometer control of 
coupling to the travelling detector and a 
hybrid matching transformer enables the 
probe to be tuned to resonance thus mini- 
mizing errors due to its own reflections 
in the waveguide. A precise and easily 
read scale and dial gauge enables phase 
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measurements to be carried out to 0-002 
radian. 
EE 19 767 for further details 


Test OSCILLATOR 
(/llustrated below) 

This instrument, type B689, operates 
over the frequency range 7 to 12Gc/s and 
consists of a coaxial line cavity designed 
for use with the plug-in klystron type 
CV2346 together with stabilized power 
supplies for operation of the klystron and 
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a built-in square wave generator provid- 
ing a signal from 400c/s to 4kc/s for 
cathode modulation. Provision is also 
made for external modulation at the 
cathode or the reflector. The r.f. energy 
is extracted through a coaxial plug and 
adequate power output is obtained over 
a wide band for all normal microwave 
bench measurements. A direct reading 
frequency dial on the front panel gives 
unambiguous indication of the operating 
frequency. 

EE 19 768 for further details 


OY weed. 


ERICSSON TELEPHONES LTD 

Bi-DiRECTIONAL REGISTER 
(Illustrated above) 

Typical of a range of eight bi-directional 
counters, the 135A/A2 is designed to 
accept and count pulses of positive 
polarity and minimum amplitude 45V 
from two sources, displaying on Dekatron 
tubes the arithmetic difference between 
the two counts, with visible indication as 
to which channel the displayed count 
refers. The instrument has a maximum 
count rate of 100 per second per channel, 
and a count range of 10* on either side 
of zero. 





EE 19769 for further details 


UNITIZED NUCLEONIC EQUIPMENT 
(illustrated below) 

Developed by E.T.L. from the A.E.R.E. 
Harwell Type 2000, this range of equip- 
ment is built in the form of standard 
dimensioned units which can be assembled 
to produce nucleonic counting equipment 
to suit applications from scintillation 
counting, to use with ionization chambers 
and proportional counters. 

The complete equipment comprises: a 
fast pre-scaling unit having a resolution 
time better than lusec and a scaling fac- 
tor of 107; a slow scaling unit having a 
resolution time of 250usec and a scaling 
factor of 10*; a discriminator providing 
a discrimination of 200mV fixed and 1 to 
10V variable, 2Mc/s amplifier consisting 
of a cathode-follower, head amplifier, and 
high- and low-level amplifiers having 
gains of 150dB and 60dB respectively. 
The overall hum level for all the ampli- 
fiers in cascade is better than 35mV peak- 
to-peak at maximum gain settings referred 
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to the imput of the cathode-follower. 
Quench unit giving six switch selected 
paralysis times between 100 and 600usec; 
timing unit; e.h.t. unit providing an out- 
put continuously variable from 300 to 
2 000V; scintillation head for the detec- 
tion of alpha, beta, gamma, and x- 
radiation, as well as fast and slow 
neutrons; power supply units. 

The units plug into shelf units and con- 
trol shelf units which provide mechanical 
support and electrical interconnexions. 

EE 19770 for further details 


FERRANTI LTD 
Hollinwood, Lancashire 
MAGNETIC DRUM 

A new magnetic drum known as the 
type MDS was shown. 

This unit consists of a double drum 
driven by an exterfially mounted motor 
which is interchangeable for speed and 
power supply. Each drum is 6in high and 
has a diameter of 14in. 

Storage capacity is 160 tracks, each 
holding 128 words of 50 bits (1 024000 
bits). The drum speed of the unit shown 
is 2 500rev/min but with certain restric- 
tions the figures for packing density and 
speed may be increased. The heads are 
mounted in blocks of 18 (16 in normal 
use) and each block is removable for 
cleaning without loss of adjustment. Track 
width is 0-03in and the head gap 0-002in. 

EE 19771 for further details 


FLANN MICROWAVE 
INSTRUMENTS LTD 


9 Old Bridge Street, Kingston-on-Thames, 
Surrey 


STANDING WAVE METERS 
(Illustrated above) 

Included in a comprehensive range of 
microwave instruments was a range of 
grade 1 standing wave meters which 
cover the frequency band from 2°6 to 
26°5kMc/s; the one illustrated is the 
model 10/3 which covers from 2°6 to 
3-95kMc/s. 

These instruments feature a heavy sec- 
tion waveguide with a matched slot run- 
ning down the centre of one broad face 
through which there is coupled a series- 
parallel tuned variable insertion probe 
that is supported on a kinematically de- 
signed carriage. 

The proble tip that passes through the 
longitudinal slot is surrounded by a fully 
choked and matched tongue. Complete 
r.f. symetry is maintained around the 
centre of the slot and carriage to ensure 
freedom from spurious resonances. 

A dial gauge system displays the dis- 
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tance, in millimetres, between the probe 
and the terminal flange on all instruments 
except types 10/3 and 12/3 where vernier 
scales are used. Around the whole of 
the system a close fitting dust cover is 
arranged to give adequate protection to 
ballraces etc. 

The instruments are supplied with a 
built-in coaxial crystal to give a rectified 
output and silver and rhodium plate 
finishes are applied to the waveguide. 

EE 19772 for further details 


THE GENERAL ELECTRIC CO. LTD 
(Research Laboratories) 

Wembley, Middlesex 

BEAM PARAMETRIC AMPLIFIER 

(Illustrated below) 

This equipment is designed to amplify 
weak signals without increasing the noise 
level in proportion. : 

When a sound wave passes through a 
gas the molecules respond in a series of 
compressions and rarefactions, and the 
wave travels at a constant velocity, irre- 
spective of frequency. Similarly, when an 
r.f. signal is applied to a constant d.c. 
electron beam, it is propagated by a 
bunching and de-bunching effect among 
the electrons but in this case as two 
separate waves, one with a _ velocity 
slightly higher, and the other slightly 
lower, than the electron beam. These are 
the fast and slow space charge waves. 

Until now, all beam type amplifiers 
(klystrons, travelling-wave tubes etc) have 
been of the slow space charge wave type, 
where this wave is amplified as the rf. 
signal grows. Noise from the cathode 
cannot be removed from this wave and 
will increase with the signal. 

The equipment shown amplifies the 
fast space charge wave from which the 
cathode noise can be removed before the 
signal is applied. Amplification is caused 
by the interaction between the fields set 
up by bunching processes at the signal 
frequency with those of the driver (called 
the pump) working at twice this fre- 
quency. 

The demonstration showed the exist- 
ence in the beam of growing waves caused 
by this interaction. An electron beam 
passing through a series of cavities which 
enabled signals to be applied to it. The 
output was taken off by a movable cavity 
which travelled down the beam, monitor- 
ing the waves as they progressed. These 
growing waves were shown on the display 
equipment. 
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EE 19773 for further details 


Dicitat DispLay TUBE 
This cathode-ray type device is used 
for displaying digital information. The 
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tube operates on an overall voltage of a 
few hundred volts, while the switching 
voltage required is only a few tens of 
volts. 

Advantages of this type of display com- 
pared with other devices are the low 
switching power requirements and the 
possibility of using the tube in time- 
sharing circuits. 

EE 19774 for further details 


MULLARD LTD 

Mallard House, Torrington Place, London W.C.1 

In addition to a range of commercially 
available equipment the following re- 
search items were exhibited. 
THIN MAGNETIC FILMS 

This exhibit showed something of the 
Laboratories’ investigations into the 
properties of very thin magnetic films 
(of the order of 1000A thick), which 
appear to have considerable potentiali- 
ties as fast bistable memory elements 
for computers. 

A thin nickel-iron film evaporated in 
a uniform magnetic field exhibits uni- 
axial anisotropy. When influenced by a 
magnetic field perpendicular to the 
anisotropy axis and weaker than the 
anisotropy field, the magnetic vector has 
two possible stable states. This allows 
information to be stored in binary form. 
Transition between the two states, under 
the influence of a drive field parallel to 
the anisotropy axis, may be accom- 
plished in tens of millimicroseconds. 

Such elements may afford faster 
switching than conventional magnetic 
cores, and they may also prove cheaper. 

A matrix configuration of 64 thin-film 
elements was shown, and a demonstra- 
tion illustrated the behaviour of an 
element in the matrix. A second demon- 
stration featured apparatus for measur- 
ing the fundamental characteristics of 
the elements, 

EE 19775 for further details 


SUBMICROSECOND MAGNETIC MATRIX 
STORE 

Investigations into high-speed com- 
puter techniques have led to the 
development of a magnetic matrix store 
that can be switched by pulses of only 
O-lusec duration, and has a read/write 
cycle time of less than lysec. 

The system, the principle of which 
was demonstrated at last year’s exhibi- 
tion, uses two cores for each digit 
stored. During the writing operation 
both cores are driven from one remanent 
state towards the other with a short 
duration (about O-Isec) current pulse 
which only partly switches the cores. 
At the same time, a digit pulse of much 
smaller amplitude is applied to the two 
cores in such a direction that it aids the 
“write” pulse in one core and opposes 
it in the other. Thus one core will 
switch further than the other during the 
‘write’ pulse. 

To read information from the cores 
they are both returned to their original 
state by a ‘read’ pulse applied in the 
opposite direction to the ‘write’ pulse. 
The core which had switched further 
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will now provide a iarger signal on an 
Output wire which threads the cores in 
series opposition. Thus the difference of 
the two outputs appears on this wire 
and the sign of this signal will indicate 
the polarity of the digit pulse applied 
during the ‘ write’ process. One polarity 
of this pulse can be used to indicate 
a ‘1’ and the other a ‘0’. The small 
amplitude of the digit pulse enables the 
digit wire to pass through other un- 
addressed words without disturbing 
them. 

Part of a 1024 word ferrite core 
store using this principle was demon- 
strated. 

EE 19776 for further details 


Windmill Road, Sunbury-on-Thames, Middlesex 
MAGNETO-SENSITIVE ELEMENTS 
(Illustrated above) 

Indium antimonide and indium arsenide 
Hall elements were shown, utilizing 
extremely thin semiconductor sections 
(00003in) and hence allowing a mini- 
mum gap in the controlling magnetic 
circuit. The units are of rugged con- 
struction, the sensitive element with 
attached low-loss pole pieces being en- 
capsulated in a high temperature resin. 
As a result of the thin semiconductor 
sections used relatively high resistance 
values can be produced, and Hall volt- 
ages of up to 4V are obtained in the 
case of intrinsic indium antimonide, or 
correspondingly higher values for the 


p-type or indium arsenide. The units can 
withstand temperatures of up to 200°C. 

The use of these elements in multiplier 
circuits was demonstrated. Among other 
applications are amplifier and oscillator 
circuits. 

New types of indium antimonide 
magneto-sensitive Corbino resistors were 
also shown. These allow increased power 
dissipation and are likewise of rugged 
construction; the sensitive element and 
high permeability pole pieces, arranged 
to serve as field concentrators, are again 
encapsulated in high temperature resin. 
The resistance of these units increases 
by a factor of 20 in response to a field 
of 10000 gauss. 

(This development was carried out in 
conjunction with Cosmocord Ltd. 
Patents pending.) 

In the illustration an InSb Hall ele- 
ment is shown on the left and an InSb 
Corbino resistor on the right. 

EE 19777 for further details 


Ox1peE COATED GLASS FIBRE 
(Illustrated below left) 


A machine for the continuous deposi- 
tion of conducting oxide film on glass 
fibre for use in electrical resistors was 
shown. The machine comprises precision 
gear for the advancement of the fibre 
through the coating furnace into which 
the oxide-forming mixiure is injected. 
Fine control over the resistance value is 
effected by automatic regulation of the 
fibre speed with the use of probes to 
monitor the resistance at the exit of the 
furnace. 

The coated fibre, normally of 1 mil 
diameter, is wound on to glass or 
ceramic formers to make up high value 
resistors, and experimental samples of 
such units were shown. 

Among the advantages of the system 
are the high ohmic values per unit 
volume attainable, the resistance cur- 
rently used ranging up to several meg- 
ohms per inch of fibre, as well as the 
stability and inertness of oxide films on 
glass base in general. As in other oxide 
film resistors, the temperature coefficient 
of resistance can be held to low limits 
by appropriate correlation of film thick- 
ness and oxide composition, (Patents 
pending.) 


EE 19778 for further details 


THE PLESSEY CO. LTD 
Vicarage Lane, Iford, Essex 
CaST PERMANENT MAGNETS 
(Illustrated on next page) 
Magloy magnets are available for a 
wide variety of applications, especially 
in the microwave field, i.e. for magnet- 
rons, klystrons, carcinotrons, radar 
isolators, masers and travelling-wave 
amplifiers. The magnets can be supplied 
with a jacket made from a synthetic 
material or with an aluminium die-cast 
housing which facilitates the rapid 
assembly of packaged valves. The alu- 
minium jacket can readily be machined 
to close dimensional tolerances in ac- 
cordance with design requirements. Most 
magnets in this class are made from 
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Magloy 1 which has a BHy,, of 
5-2 x 10° gauss-oersteds, but several 
other alloys are also available. This high 
energy product is attainable even in 
large castings due to the development 
of new manufacturing techniques. 

The magnets are also used for loud- 
speakers, moving-coil instruments, meters 
and applications in nuclear magnetic 
resonance, mass spectrography and 
similar fields. 

EE 19779 for further details 


Ww. G. PYE & CO. LTD 
Granta Works, Cambridge 
D.C AMPLIFIER 
(illustrated below) 

This instrument is designed as a 
reliable low-level amplifier for industrial 
or laboratory measurement and the 
recording of small voltage signals such 
as those produced by thermocouples or 
thermopiles. 

The use of a reliable contact modu- 
lator, with amplification of the alternat- 
ing carrier and employing a phase 
sensitive sampling circuit and overall 
negative feedback, gives excellent stability 
of gain and a very low order of drift. 
Bearing in mind the shortcomings of the 
majority of modulator amplifiers using 
the power supply frequency as a carrier, 
the instrument has been designed to 
operate without either terminal grounded 
under all normal conditions, this per- 
formance being achieved by incorpora- 
tion of filter circuits to reduce the effect 
of supply frequency components in the 
input circuit. 

Full scale signals of +100¢V, +imV, 
+10mV and +100mV on its four ranges 
give outputs of +10V at currents up to 
5mA. Drift after warm-up does not 
exceed +1zV. Linearity is better than 
to +05 per cent. Input resistance is 
3-5k2, 
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ROYSTON INSTRUMENTS LTD 
Hanworth Lane, Chertsey, Surrey 
ROTATING MACHINERY NOISE ANALYSER 
This instrument. was originally de- 
veloped to carry out routine testing of 
automobile gear boxes for noise arising 
from gear meshing at the various gear 
speeds, over a wide range of input shaft 
speeds. There is a choice of two fixed 
bandwidths and the tuning of the 
analyser is automatically adjusted to suit 
the input shaft speed. In addition to a 
noise or vibration transducer, the only 
accessories required are the series of 
toothed wheels with a magnetic pick-up, 
the toothed wheels being mounted upon 
the drive shaft. The number of teeth 
on each wheel is chosen to suit the 
various gear meshes and the frequency 
of the signal derived from the magnetic 
pick-up sets the tuning frequency of the 
analyser. The pass band is rectangular 
in shape and there is a rejection of over 
50dB of signals outside the pass band 
and the analyser will operate over a fre- 
quency range from 2c/s to 20kc/s. The 
analyser may also be operated as a con- 
ventional wide range, high accuracy 
wave analyser by feeding in the output 
from a normal laboratory oscillator 
instead of the output from the magnetic 

toothed wheel generator. 
EE 19781 for further details 


SERVOMEX CONTROLS LTD 
Crowborough, Sussex 
TRANSFER FUNCTION ANALYSER 

This equipment is the prototype of a 
comprehensive instrument for determin- 
ing the dynamic frequency response of 
servo-mechanisms and automatic control 
systems. 

Rotating synchros generate the sine 
wave and multiply the measured signal 
by the fundamental frequency com- 
ponent. The multiplier synchro produces 
two outputs, one of which is propor- 
tional to the real part, and the other the 
imaginary part of the measured signal. 

Special integrator circuits integrate 
each output over a period of one cycle 
of the fundamental frequency. This 
eliminates the effect of cyclic com- 
ponents, i.e. harmonics and the effect of 
uncorrelated signals of high frequency 
relative to the fundamental. 

The output of each integrator is 
sampled at the end of each complete 
cycle and held until the end of the next 
cycle when a fresh sample is taken. 
Thus, a steady measurement can be 
made one cycle period after the system 
under test has settled down. 

The drive for the rotating synchros is 
a motor with servo speed control. The 
controls for this are calibrated in time 
period or frequency depending on the 
range selection. A direct mechanical out- 
put with a small torque is available at 
the fundamental frequency. 

Electrical sine wave outputs at funda- 
mental frequency or fundamental fre- 
quency imposed on carrier are supplied. 
When a carrier frequency system is 
tested, the analyser uses the local car- 
rier supply. 


For measurement, the instrument 
accepts electrical signals at fundamental 
frequency or on carrier over a wide 
amplitude range. Input impedance is 
high, enabling transducers of many types 
to be used. 

The frequency range is sufficient to 
cover the analysis of all systems from 
chemical processes with long response 
times to high speed electromechanical 
servos. 

The phase reading is accurate to +1° 
and amplitude reading to +2 per cent. 

EE 19782 for further details 


THE SOLARTRON ELECTRONIC 
GROUP LTD 
45 Thames Street, Kings‘°a-on-Thames, Surrey 
DouBLeE BEAM OSCILLOSCOPE 
(Illustrated below) 


The CD.1014 is a high performance, 
portable double beam oscilloscope utiliz- 
ing the latest ETEL 34in diameter flat 
faced double gun tube and weighing only 
22Ib. 

The two vertical deflexion amplifiers 
employ identical circuits, each channel 
having a bandwith in excess of d.c. to 
5Mc/s(—3dB) at a maximum sensitivity 
of 100mV/cm. Calibrated attenuators 
enable the sensitivity to be reduced to 
100V/cm, while a built-in a.c. coupled 
pre-amplifier can be used to increase the 
sensitivity to ImV/cm with a bandwidth 
from 2-5c/s to 50kc/s. The sensitivity is 
thus continuously variable from ImV/ 
cm to 100V/cm. 

A highly linear time-base generator 
provides sweep speeds continuously vari- 
able from lusec/cm to Isec/cm and an 
additional calibrated expansion of up to 
10 times is available. 

The accuracy of both time and ampli- 
tude measurement is +5 per cent or 
better. A +1 per cent calibrating wave- 
form enables even higher accuracies to 
be obtained. 

Synchronization and triggering may be 
effected internally or from external wave- 
forms. * Trigger level’ control enables the 
time-base to be triggered from a selected 
point of the waveform. This useful 
facility, together with d.c. coupled bright- 
up and stabilized e.h.t. supplies ensures 
a stable and well defined trace. 

The provision of an isolated ‘signal 
low’ enables signals to be displayed rela- 
tive to any d.c. potential up to SOOV. 

EE 19783 for further details 
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STABILIZED AMPLITUDE SIGNAL 
GENERATOR 
(Illustrated above) 

When operated into a properly matched 
load the DO905 produces a constant 
amplitude sine wave output throughout 
its frequency range of 350kc/s to 50Mc/s. 

The output amplitude is continuously 
variable from 40mV to 10V peak-to-peak 
in seven ranges, The amplitude indicated 
on the 0 to 10V scale of the meter is the 
peak-to-peak voltage at the input to the 
attenuator head. Indication is accurate 
within 10 per cent of full scale. 

When the meter indication is in the 
‘constant amplitude ’ region, and the load 
resistance is not less than 1k2, with load 
shunt capacitance of less than 10pF, the 
variation of the attenuator-output ampli- 
tude (as frequency is varied) is less than 
+2 per cent at 50kc/s and from 350kc/s 
to 30Mc/s; less than +5 per cent from 
30Mc/s to 50Mc/s. 

EE 19 784 for further details 


TEXAS INSTRUMENTS LTD 
Dallas Road, Bedford 

INFRA-RED DETECTOR 
The M-1000 infra-red detector is of the 
photovoltaic type and requires no bias 
current. The sensitive material is a 
diffused junction indium  antimonide 
wafer and it can be used in the 2 to 
5 micron range. The nominal optical 
operating temperature of the detector is 
—196°C (liquid nitrogen) and it can be 
supplied with any desired active area up 
to Icm* maximum. The small signal a.c. 
cell impedance is 100 to 10002, with a 
time-constant less than Ipsec. Noise 
equivalent power is dependent on area, 
a typical figure measured under US. 
Naval Ordnance Laboratory, Corona test 
conditions (500°K, 90c/s, Af = Se/s) 
being 4 x 10-'°W for areas of 4mm*. 
The noise voltage is less than 10-*V 
(90c/s. Sc/s bandwidth) and apparently 

varies inversely as f°. 
EE 19785 for further details 


MICROMINIATURE SEMICONDUCTOR SOLID 
CIRCUITS 

Microminiature semiconductor solid 
circuits are formed by the selection and 
shaping of conduction paths upon and 
through a semiconductor wafer. They 
represent a very close approach to the 
ultimate reduction in the size of elec- 
tronic equipment and give equivalent 
component densities ranging from 
5000000 to 50000000 per cubic foot. 
One example shown was a multivibrator 
circuit measuring about 4 by $ by 1/32in 
with a performance identical to that of 
a conventional circuit containing eight 
resistors, two capacitors and two tran- 
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sistors, representing an equivalent com- 
ponent density of 30000000 parts per 
cubic foot. 

In the semiconductor solid circuits, 
resistors are formed by the bulk resist- 
ance of the semiconductor material, 
capacitors by utilizing the capacitance- 
forming techniques, and transistors and 
diodes by diffusion methods. The per- 
formance of semiconductor solid circuits 
is similar to conventional circuits using 
diffused-base devices. 

EE 19 786 for further details 


UNICAM INSTRUMENTS LTD 
Arbury Works, Cambridge 
FLAT BED RECORDER 
(Illustrated below) 

Designed primarily for spectroscopic 
purposes this recorder is expected to find 
general application in any discontinuous 
process with definite start and stop 
points. 

Presentation is on a flat chart 30cm 
by 20cm which is driven past the pen 
carriage. Linear or logarithmic recording 
is selected by simple switch with 0 to 
10mV full scale linear and 0 to 200mV 
full scale logarithmic recording. Response 
time is nominally 0-7sec full scale. Chart 


drive is through a magnetic clutch from 


a synchronous motor connected to a 
gear chain giving speed ratios of 1:1, 
2:1 and 4:1. 

The recorder may be operated from a 
synchronous input (e.g. spectrometer 
slave recorder) or as a normal indepen- 
dent function recorder. 

EE 19 787 for further details 


VENNER ELECTRONICS LTD 

Kingston By-Pass, New Malden, Surrey 
TRANSISTORIZED DIGITAL CLOCK 

(Illustrated above right) 

The TSA88 is basically a crystal clock, 
which has been designed to provide 
visible indication, by means of in-line 
indicators, of time in seconds, minutes 
and hours. 

In data logging it is often desirable 
to record the time at which results of 
processes are obtained. The TSA88 pro- 
vides this facility. Both the time and the 
data may be recorded by the transis- 
torized printer type TSA65 or the 
reperforator control unit type TSAI01 
when associated with the digital clock. 

Delay of a ‘Print Command Signal’ 
is provided from 0-2sec before to 0-O0lsec 
after the clock is ready to change its 
indication of the time. This ensures that 
the correct time is always recorded. 
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During this delay period a ‘Hold’ 
signal is available for feeding to the data 
measuring unit. This in conjunction with 
the ‘Hold’ signal of the ‘print-out’ 
device prevents the data measuring 
equipment from resetting during the 
print cycle. 

Changeover contact operation by an 
internal relay is provided, and may be 
arranged to operate every second, every 
minute, or every hour. 

After resetting the TSA88 to zero, the 
time may be re-established by depression 
of a ‘ Rapid’ push-button, and to greater 
accuracy by depression of a ‘Slow’ push- 
button. This resets the in-line indicators 
in hours, minutes and seconds to the 
desired setting. 

Turning the ‘Setting up’ switch to 
‘Standby’ renders the TSA88 ready for 
operation. No further timing pulses are 
present at the ‘Rapid’ or ‘Slow’ push- 
buttons. 

The instrument may be started locally 
or remotely, or by positive pulses from 
one or two sources. 

EE 19788 for further details 


THE WAYNE KERR 
LABORATORIES LTD 
Sycamore Grove, New Malden, Surrey 

TRANSFER FUNCTION COMPUTER 

The accepted method of determining 
the transfer function of communication 
and control systems has, up to the 
present time, been the measurement of 
amplitude and phase of the system as 
a function of frequency. This procedure 
does not provide information of the 
transfer function directly but in general 
it is possible to obtain an approximate 
expression by lengthy and tedious cal- 
culations. 

A basically new approach to the prob- 
lem has been devised by Wayne Kerr 
in which the actual coefficients in the 
transfer function are measured. Direct 
readings are presented on completion of 
a straightforward operating procedure 
lasting a matter of minutes. Provision is 
made for obtaining the roots of the 
transfer function, from which a root 
locus diagram can readily be constructed. 

These facilities enable the effects of 
design changes on servo-controlled equip- 
ments to be analysed without the need 
for complex and lengthy calculations. 
Thus, the stability margin of a system 
can quickly be determined and in the 
case of an unstable system the causes 
of instability can readily be localized. 

The instrument is demonstrated com- 
puting the coefficients in the transfer 
function of a known passive network. 

EE 19789 for further details 
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MEETINGS THIS MONTH 


THE BRITISH COMPUTER SOCIETY 
LIMITED 


Glasgow Branch 
Date: 7 March Time: 6.45 p.m 
Held at: Royal College of Science & Technology, 
Glasgow 
Lecture: Use of 
Research 
By: Dr. K. D. Tocher 


Leeds Branch 

Date: 2 March. Time: 6.30 p.m 

Held at University Computing Laboratory, Eldon 
Hall, Woodhouse Lane, Leeds. 

Lecture: Application of a Computer to the Deter- 
mination of Least Cost Mixes in the Animal 
Feeding Industry 

By: E. Reed 


Computers in Operations 


Leicester Branch 
March Time: 7 
Room 104, Leicester Caines of Tech- 


Data Processing 
Tinker 


Manchester Branch 
Date: 3 March Time: 7 p.m 
Held at: College of Science and Technology, Sack- 
ville Street, Manchester 
Lecture: The Royal Army Pay 
Application 
By: Lt. Col. L. D. Slater 


Middlesbrough Branch 
Date: 7 March Time: 7.30 p.m 
Held at: Constantine Technical College, 
Road, Middlesbrough 
Lecture; The Computer and 
Methods 
By: M. I. 


Date: 17 
Held at 
nology 
Lecture 
By: J. E 


in Local Government 


Corps Computer 


Borough 


Monte Carlo 


Musk 


South Wales & Monmouthshire 
Date: 24 March Time: 6.30 p.m 
Held at: Small Shanlon Lecture Theatre, Univer- 
sity College, Cardiff 
Lecture: Interesting Cases of Linear Programming 
By: C. M. Berners-Lee 


THE BRITISH INSTITUTION 
OF RADIO ENGINEERS 


All London meetings will be held at the London 
School of Hygiene and Tropical Medicine, Kep- 
pel Street, Gower Street, London W.C.1, com- 
mencing at 6.30 p.m 
Computer Group 

Date: 3 March. 
Lecture: Time Sharing in 

Applications. 
By: A. St. Johnston. 


edical Electronics Group 


On-Line Computer 


Medical 
Date: 24 March 


Lecture: The Continuous Recording of Heart 
Activity 
y 


. I. Boyd and W. R. Eadie 


Radar Group 
Date: 14 March 
Discussion: Short Range Navigational Aids 


North Western Section 
Date: 3 March Time: 6.30 m 
Held at: Reynolds Hall, College of Technology, 
Sackville Street, Manchester 
Lecture: Electronics in Oceanography 
By: M. J. Tucker 
Scottish Section 
Date: 24 March Time: 7 p.m 
Held at: Institution of Engineers and Shipbuild- 
ers, 39 Elmbank Crescent, Glasgow 
Lecture Radio Guidance in the Automatic Land- 
ing of Aircraft. 
Shayler 
March Time: 7 p.m 
Department of Natural Philosophy, The 
Univereity, Drummond Street, Edinburgh. 
Repeat of above lecture. 


South Midlands — 
Date: 4 March. Time: 7 
Held at: North Gloucestershire Technical College, 
Cheltenham 
Lecture: The Use of Radio Aids in the Control 
of Modern Transport Aircraft 
By: K. Fearnside. 
Date: 29 March. Time: 7 p.m 
Held at: Winter Gardens, Malvern 
Lecture: Microwave Propagation- 
istics and Curiosities. 
By: M. W. Gough. 
South Wales Section 
Date: 16 March Time: 6.30 p.m 
Held at: Welsh College of Pred Technology, 
Cardiff. 
Lecture: Recent 
Potted Circuits 
By: H. G. Manfield 


Developments in Printed and 
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South Western Section 
Date: 30 March. Time: 7 p.m. 
Held at: School of Management, Unity Stree:, 
Bristol 
Lecture: Training for Operating and Maintain- 
ing Television Broadcasting Equipment 
By: K. R. Sturley and A. E. Robertson 
West Midlands Section 
Date: 8 March Time: 7.15 p.m 
Held at: Matthew Boulton Technical 
Birmingham 
Lecture: Transistor Power Amplifiers 
By: F. Butler. 


College, 


THE INSTITUTE OF PHYSICS 


Electronics Group 
Date: 22 March Time: 5.30 p.m 
Held at: The Institute of Physics, 47 
Square, London S$ 1. 
Annual General Meeting of the Group followed 
by lecture: Neutron Sources 
By: P. O. Hawkins. 


Belgrave 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS 


All London meetings will be held at Savoy Place, 
commencing at 5.30 p.m 
Electronics and Communications Section 

Date: 7 March. 

Lecture: An Introduction to the Theory of Masers 
with Particular Reference to the Travelling- 
Wave Maser. 

By: P. N. Butcher. 

Date: 23 March 

Lecture: The 
Medium to 

By: G. 


Challenge of the 

the Radio Engineer 
Millington 

Measurement and Control Section 

Date: 1 March. 

Lecture: Dig.stal Computer Developments at Man- 
chester University. 

By: T. Kilburn 

Supported by the following papers: A_ Digital 
Computer Store with Very Short Read Time 

By: T. Kilburn and R. L. Grimsdale 
High-Speed Light _ Signals from Electro- 
luminescent Storage stems. 

vy: G Hoffman, D. H. Smith and D. C 
Jeffreys. 

Ferrite Magnetic Core Memory Systems with 
Ra - Cycle Times 
By . B. G. Edwards, 

Kilburn 


Propagation 


M. J. Lanigan and T 


East Anglian Sub-Centre 

Date: 14 March Time: 6.30 p.m 
Held at: Electric House, Ipswich 
Lecture: Some Engineering Aspects of Automatic 
Control 
By: S. H. Dale 
Irish Branch 

Time: 6 p.m 
Laboratory, Trinity 


Date: 10 March 
Held at: Physical 
Dublin 
Lecture: Aviation Communications and Naviga- 
tional Systems 
By: G. E. Enright and G. Jones 
Mersey and North Wales Centre 
Date: 10 March Time: 6.45 p.m. 
Held at: Philharmonic Hall, Liverpool 
Lecture: Electrical Machines. 
By: Professor M. G. Say. 
North-Eastern Measurement and Electronics 


roup 

Date: 14 March Time: 6.15 p.m 

Held at: Rutherford College of Technology, New- 
castle-on-Tyne 

Discussion: Component Reliability. 

North Midland Centre 

Date: 1 March Time: 6.30 p.m 

Held at: Leeds and County Conservative Club, 
South Parade, Leeds 1. 

Lecture: The Transmission of News Film over the 
Trans-Atlantic Cable 

By: C. B. B. Wood and I. J. Shelley. 

Date: 16 March Time: 7 p.m 

Held at: Co-operative Hall, Barnsley 

Joint Meeting with the Sheffield Sub-Centre 

Lecture: The Reliability and Life of Impregnated- 
Paper Capacitors 

By: J. P. Pitts. 

Date: 29 March. Time: 6.15 p.m 

Held at’ Headquarters Mess, School of Signals, 
Catterick Camp. 

Lecture: Progress on Problems in lonospheric 
Propagation during the International Geo- 
physical Year. 

By R. Piggott. 

Date: 31 March. Time: 6.30 p.m. 

Held at: Y.E.B. Offices, Ferensway, Hull. 

Lecture: Recent Developments in Colour Tele- 
vision 

By: I. J. P. James 


College. 
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North-Western Electronics and Communications 


roup 
Date: 16 March Time: 6.15 p.m 
eld at: Engineers’ Club, Albert Square, 
chester. 
Lecture: Data Processing. 
By: J. C. Gladman. 
Oxford Branch 
Time: 7 p.m 


Man- 


Date: 9 March 
Held at: Southern Electricity Board Service Cen- 
tre, 37 George Street, Oxford 
Lecture: Automation of the National Telephone 
System 
By: H. E. Francis 
Southern Centre 
Time: 6.30 


Date: 3 March. Pp 
South Dorset Technical College, 


Held at 
mouth 
Lecture: Nuclear Magnetism. 
By: J. E. Wood 
Date: 9 March. Time: 6.30 p.m 
Held at: S.E.B. Showrooms, Salisbury 
Lecture: The Transmission of News 
the Trans-Atlantic Cable. 
By: C. B. B. Wood and I. J. Shelley 
Date: 16 March Time: 6.30 p.m 
Held at: Brighton Technical College 
Lecture: Television Recording: A Survey of the 
Probiems and the Methods Currently in Use 
By: J. Redmond 
South Midland Centre 
Date: 7 March. Time: 7.30 p.m 
Held at: Winter Gardens, Malvern 
Lecture: Masers 
By: M. H. Oliver. 
Date: 15 March 
Held at: College of Technology, 
Discussion: The Teaching of Magnetic 


Theory 
Opened by: K. C. Parton 


Wey 


Film over 


Time: 6 p.m 
Gosta Green 
Amplifier 


THE JUNIOR INSTITUTION 
OF ENGINEERS 


North Western Section 
Date: 22 March. Time: 7 p.m 
Held at: Engineers’ Club, Albert Square, 
chester 
Presidential Address 
Nuclear Power. 
By: Professor J. M. Kay 
Sheffield Section 
Date: 14 March Time: 7.30 p.m 
Held at: Livesey Clegg House, 44 Union Street, 
field 1. 
Electrostatic Precipitators 
J. Duncan. 
Date: 21 March Time: 7.30 p.m 
Held at: Royal Victoria Hotel, Sheffield 
Presidential Address: The Engineer's 
Nuclear Power 
By: Professor J. M. Kay 


Man- 


The Engineer's Role in 


Role in 


THE RADAR AND ELECTRONICS 
ASSOCIATION 


Date: 28 March Time: 7.30 p.m 

Held at: Royal Society of Arts, John Adam 
Street, Adelphi, London W.C 

Lecture: Computers—Some Desion Problems of 
Large Scale Computers 

By: P. D. Hall 


THE SOCIETY OF INSTRUMENT 
TECHNOLOGY 


16 March Time 


Date 7 p.m. 
Manson House, 26 Portland Place, Lon- 


Held at 
don W 

Lecture: The Simulation of a Large Chemical 
Plant on an Electronic Analogue Computer. 

By: A. H. Doveton and K. C. W. Pedder. 

Date: 29 March. Time: 7 p.m 

Held: As above. 

Lecture: Application of Transistors in Instrumen- 
tation 


By: G. G. Bloodworth 


THE TELEVISION SOCIETY 


All meetings will be held at the Cinematograph 
Exhibitors’ Association, 164 Shaftesbury Avenue, 
London C.2, commencing at 7 p.m 
Date: 11 March. 
Lecture: Television Receiver Production: Modern 
Manufacturing Techniques and Maintenance of 
ality. 
By: S. T. Palmer 
Date: 24 March. 
Lecture: Operating 4 
Seaton in U.S.A. 
H. Battison. 


Commercial Television 
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MANY TIMES MORE SENSITIVE than any simiiar 
apparatus on the market! This is the outstanding 
feature of the ERICSSON ANALOGUE/DIGITAL 
CONVERTERS which form the basis of a new and 
exciting range of precision instruments. 

This sensitivity (minimum detectable increment 10 
micro volts) means that these instruments which 
utilize transistors and relays throughout can be 
used without pre-amplification to measure the 
output from thermo-couples, strain gauges and 
load cell bridges etc.—a unique application in the 
field of digital recording. 

Developed alongside these sensitive instruments 
and designed to offer a wide choice of input and 
output facilities are a number of accessories and 
auxiliary units such as Position Encoders (Digitizers) 
Digitron Display Units, Translation Equipments, 
Counters, Transducers, Digital Clocks, Semi-Con- 
ductor Logic Scanning and Programming apparatus, 
Standardizing Units and Power Units. 

If you are concerned with the collection, presen- 
tation and logging of data and/or in complete 
systems, consider the advantages offered by this 
new range of instruments in the form of high 
sensitivity, advanced circuit design, modular con- 
struction and versatility of output. 





TYPE NO. APPLICATION 


Normally part of an installation. 
To be used where remote indi- 
cation is required, or for printing 
and punched card systems. 





Industrial 
Analogue-Digital 
Converter Type 154A 





Industrial Particularly for isolated measure- 
Analogue-Digital ments. As Type 154A but with 
Converter Type 306A integral digital indication. 


For use with load cells and other 
types of bridge network. 

Type 170A To be part of an installation. 

For print out and punched card 
applications. 





Digital Strain Meter 





Digital Strain Meter As Type 170A but for use where 
Type 307A digital indication only is required. 





Laboratory or factory test in- 
strument to read resistance or 
resistance tolerance. 


Digital Ohmmeter 
Type 156A 














*The word ‘DIGITRON’ is an Ericsson Registered Trade Mark 


For fuller information please write to: E RI & S S O N 
INSTRUMENT DIVISION 


HIGH CHURCH STREET, NEW BASFORD 
NOTTINGHAM 
Ericsson Instrument Division can design and manu- 
facture complete digital systems to meet your 
requirements. 
ERICSSON TELEPHONES LIMITED - HEAD OFFICE - 22 LINCOLNS INN FIELDS - LONDON WC2 ~- Tel: HOLborn 6936 


PEOPLE WHO COUNT USE ERICSSON 
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The following pages contain French and German translations of our 
“Electronic Equipment’’ pages and summaries of the main articles. 
It will be noted that each item in the ‘‘Electronic Equipment’ Section 
concludes with a number. These numbers are for the use of readers 
who require further information about particular items and should 
be quoted on the Reader Information Service Card at the end of 
the journal. 
Advertisement pages, facing matter, can be included in this Language 
Section for British and Overseas advertisers. Details on application 
to ‘‘The Advertisement Manager’’. 


Les pages qui suivent contiennent des traductions en frangais et 
en allemand de nos pages d’EQUIPEMENT ELECTRONIQUE, ainsi 
que des resumés des principaux articles. 


On remarquera que chaque article dans la section EQUIPEMENT 
ELECTRONIQUE se termine par un numéro. Ces numéros sont a 
l’usage des lecteurs qui pourraient avoir besoin de renseignements 
complémentaires au sujet de certains de ces articles et ils doivent 
donc étre rappelés sur la carte du ‘‘Service de Renseignements aux 
Lecteurs’’ d la fin de la revue. 

Des pages d’annonces et de publicité en regard d’elles peuvent étre 
réservées dans cette Section Etrangére aux annonceurs britanniques 
et d’outre-mer. Pour plus de détails, s’adresser au Chef de la 
Publicité. 





Auf den folgenden Seiten bringen wir franzdsische und deutsche 
Ubersetzungen der Seiten , Elektronische Gerdte’’ und der, Zusam- 
menfassungen der Hauptbeitrdge. 

Am Fusse jeder Beschreibung in der Rubrik , Elektronische Gerdte” 
steht eine Nummer. Leser, die an weiteren Auskiinften iiber bestimmte 
Gerdte interessiert sind, werden gebeten, diese Nummer auf der 
Leserdienstkarte am Ende des Heftes anzugeben. 

Anzeigen britischer und ausldndischer Firmen kénnen auf Seiten 
gegeniiber fremdsprachigem Text erscheinen. Einzelheiten bitten 
wir vom , Leiter der Anzeigenabteilung” anzufordern. 








Electronic Engineering 


28 ESSEX ST., STRAND, LONDON, W.C.2, ENGLAND 
Telephone: CENtral 6565 Telegrams: ‘Lectroning, Estrand, London’ 
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Une description, basée sur des renseignements fournis par les fabricants, d'un choix 
de matériels électroniques exposés au 44@me Salon de la Physical Society, tenu 4 Londres 


ADVANCE COMPONENTS LTD 
Roebuck Road, Hainault, Ilford, Essex 


GENERATEUR DE FONCTIONS F.T.B. 
(Illustration a la page 177) 

Le générateur de fonctions a fré- 
quences trés basses Advance a été congu 
pour produire n’importe quelle fonction 
ou forme d’onde dans la gamme de fré- 
quences de 0-01 Hz a 100 Hz, dans 
quatre bandes. Il trouve donc des appli- 
cations dans la construction et le fonc- 
tionnement des calculateurs pour 
l’analyse des servo-systémes, le contréle 
des enregistreurs a plume, les’ vibro- 
métres et de nombreux types d’appareils 
simulateurs. 


Le syst¢me de production de formes 
d’ondes de ce générateur différe de celui 


des oscillateurs conventionnels en ce 
qu'il utilise un procédé optico-mécanique 
se caractérisant par le balayage d’une 
étroite fente lumineuse au moyen d’un 
disque tournant sur lequel se trouve 
imprimée une surface opaque corres- 
pondant a la fonction devant étre pro- 
duite. Le disque tournant est facilement 
interchangeable avec des disques sur les- 
quels diverses autres formes d’ondes sont 
faconnées. L’usager dispose donc d’un 
appareil d’une grande souplesse et il 
suffit de pouvoir faire le tracé d'une 
fonction en coordonnées polaires pour 
qu'elle puisse étre utilisable sous forme 
de tensions variées. 

Les disques sont actionnés, au moyen 
d'une boite 4 quatre vitesses, par un ser- 
vomoteur, afin d’assurer la précision et 
la stabilité de la fréquence. Il y a 
également un dispositif pour le balayage 
automatique des deux gammes de fré- 
quences supérieures, sil y a_ lieu, 
comme, par exemple, pour le contréle 
des vibrations. 

L’accélération dans les deux bandes 
inférieures est suffisamment élevée pour 
pouvoir déclencher une forme d’onde en 
n’importe quel point prédéterminé. La 
circonférence du disque est étalonnée en 
degrés a cet effet. 

La tension directe aux bornes de 
sortie peut étre réglée 4 n’importe quelle 
valeur située entre +25V par rapport a 
la masse, permettant de produire toutes 
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du 18 au 22 janvier 1960. 
(Traduction des pages 177 a 183) 


les fonctions avec la composante Oc.c. 
ou n'importe quelle valeur se trouvant 
entre ces limites. On peut faire varier la 
tension de sortie de la forme d’onde 
entre 200uV et 20V de créte a créte. 


EE 19751 pour plus amples renseignements 


APPAREIL DE MESURE ET COMPTEUR 
(Illustration a la page 177) 

L’appareil de mesure et compteur 
ADVANCE est un matériel portatif 
entitrement  transistorisé, a circuits 
imprimés. Six compteurs de type tam- 
bour affichent les comptages jusqu’éA un 
maximum de 999 999. Des fréquences 
allant jusqu’a 1 MHz peuvent étre 
mesurées pendant une période de temps 
précise, produite par un oscillateur in- 
térieur de 1 MHz piloté par quartz, de 
un dixiéme de seconde, une seconde ou 
dix secondes. 

Des lectures plus précises peuvent étre 
effectuées pour des fréquences inférieures 
a 1 kHz en mesurant la période de temps 
en unités de 1 usec, entre deux parcours 
zéro du signal d’entrée, ou une période. 
On peut méme atteindre une précision 
encore plus grande en mesurant les 
périodes. 

La précision de la lecture dépend en 
partie du compteur qui enregistre avec 
précision jusqu’a +1 coup prés, et en 
partie de l’oscillateur intérieur, dont le 
cristal piézoélectrique est contenu dans 
un four a thermostat. La précision a 
court terme du cristal est de +1 partie 
sur 10° a 25°C, et elle est de +5 parties 
sur 10° dans la gamme de températures 
de service allant de 0°C A + 40°C. 

L’appareil est muni de dispositifs de 
réenclenchement manuel ou _ auto- 
matique. Dans ce dernier cas, on peut 
faire varier la durée de Il'affichage de 
1a 5 sec. 

On peut également, grace A d'autres 
dispositifs, mesurer le temps s’écoulant 
entre les signaux “marche” et “arrét” 
en unités de temps de Ipsec, 10usec, 
100usec, Imsec, 100msec, Isec ou 10sec. 
Des comptages effectués au hasard 
peuvent étre totalisés et I’équipement 
comprend un dispositif d’auto-vérifica- 
tion qui mesure la fréquence de I’oscil- 
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lateur interne durant une période auto- 
produite de 10 secondes, 

L’équipement est ordinairement appelé 
au fonctionnement sur courant secteur 
de 100 & 135V ou de 200 a 250V, mais 
on peut aussi lutiliser sur pile de 6V. 
Dans ce dernier cas, cependant, le four 
piézoélectrique demeure inopérant et il 
faut s’attendre a une légtre dégradation 
de la précision, dépendant de la tem- 
pérature ambiante. Cette dernitre est, 
toutefois, inférieure &4 +2,5 parties dans 
10’°C sous 55°C. 
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ASSOCIATED ELECTRICAL 
INDUSTRIES LTD 
33 Grosvenor Place, London S.W.1 
HYGROMETRE ENREGISTREUR 
THERMOELECTRIQUE 
L’hygrométre a point de rosée qui 4 
été exposé au Salon de cette année est 
l'un des nombreux appareils ot la réfri- 
gération thermo-électrique peut trouver 
une application. Le thermocouple réfri- 
gérant, fait en bismuth tellurique de type 
p- et n-, refroidit un miroir, et lorsque 
la rosée se forme sur ce dernier, elle 
est décelée optiquement. Le systéme 
optique actionne un élément de com- 
mande qui coupe le courant lorsque la 
rosée se forme et le branche 4 nouveau 
lorsqu’elle disparait, assurant ainsi le 
fonctionnement continu de l'instrument. 
La température du miroir est mesurée 
par un thermocouple et elle est indi- 
quée sur un enregistreur 4 plume. 
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EQUIPEMENT DE CHAUFFAGE POUR 

HYPERFREQUENCES 

Cet équipement de chauffage pour 
hyperfréquences utilise un magnétron 
BM6787 a ondes entretenues, produisant 
2.5 kW a environ 900 MHz. Les 
matériaux a faibles pertes sont chauffés 
plus rapidement et avec un moindre 
effort électrique qu’avec des réchauffeurs 
h.f. conventionnels aux basses  fré- 
quences. Le chauffage peut s’effectuer 
rapidement et uniformément a travers 
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le matériau sans les restrictions habi- 
tuelles de conduite de chaleur. On fait 
passer le matériau devant étre chauffé, 
sous forme de blocs, feuilles ou bandes, 
par une cavité sonore prévuepour fournir 
une charge équilibrée au magnétron, par 
le réglage d’un diaphragme de couplage 
et d’un plongeur d’accord, la puissance 
réfléchie étant contrélée par un coupleur 
directif et un détecteur. 

Les applications typiques de cet ins- 
trument comportent le séchage des 
matériaux en feuilles, le pré-chauffage 
des plastiques, la cuisine, et la fusion 
de verres spéciaux. 

EE 19 754 pour plus amples renseignements 


ANALYSEUR DIFFERENTIEL NUMERAL 

Cette machine a été congue pour 
remplir le réle d'un calculateur analo- 
gique électronique et elle ne parait, en 
effet, & l'opérateur que peu différente 
dun calculateur analogique. Tous les 
calculs sont, cependant, effectués numéri- 
quement. Ceci lui conftre un nombre 
d’avantages par rapport au calculateur 
& analogie, le principal étant la possi- 
bilité d'intégration quant aux variables 
autres que le temps réel. Ceci augmente 
considérablement le champ d'action de 
la machine: des problémes non-linéaires 
peuvent, par exemple, étre traduits aussi 
facilement que des problémes linéaires. 
Cette machine a été exposée en tant 
qu’équipement expérimental pour I’étude 
des problémes se rapportant a cette 
méthode de calcul. Elle a été prévue 
pour fonctionner presqu’aussi vite qu’une 
machine analogique, c’est a dire qu'elle 
est en mesure de résoudre plusieurs 
problémes dans le temps réel. Les 
mémoires principales sont A noyaux 
magnétiques. La fréquence pour les im- 
pulsions de référence de temps est de 
2 MHz. 
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Cmcuits NUMERIQUES DE 1 MHz 

Ces circuits sont prévus pour les 
opérations de dépouillement de données 
a un taux numérique de 1 MHz et a 
une température ambiante maxima de 
45°C. Ils mettent en oeuvre un tran- 
sistor expérimental a jonction en alliage 
avec une fréquence de coupure alpha 
dépassant 10 MHz et une diode expéri- 
mentale 4 liaison d’aluminium. Des sys- 
temes numériques complets peuvent 
étre construits en utilisant un nombre 
déléments logiques conjointement avec 
des matrices &4 mémoire circulantes A 
lignes a retard. 

Deux modéles de matrices A mémoire 
& lignes 4 retard magnétostrictives ont 
été exposés, l'un ayant un retard de 100 
usec et l'autre de 1 msec. Ils peuvent 
donc stocker 100 et 1000 signes binaires 
respectivement. Leg lignes en fil Per- 
mendur transmettent des ondes d’efforts 
longitudinaux. La ligne de 1 msec est 
munie d’un dispositif de compensation 
de température qui régle la distance 
entre les bobines transductrices de 
maniére A maintenir la ligne a retard 
constante &4 + 0,1 usec prés, dans une 
gamme de températures de 20°C. 

EE 19 756 pour plus amples renseig ts 
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BRITISH PHYSICAL 
LABORATORIES 
Radlett, Hertfordshire 
TACHYMETRE 

Il s'agit-la d'un accessoire d’automobile 
adapté a la mesure précise des révolu- 
tions par minute des moteurs 4 combus- 
tion interne. Ses avantages par rapport 
au modéle mécanique sont une précision 
accrue, le silence complet a toutes les 
vitesses et la simplicité de fixage. 

L’instrument complet, comprenant 
toutes les piéces électroniques et lindi- 
cateur, est logé dans un coffret métalli- 
que rond de 38,9 mm de diamétre par 
63,5 mm de large. Les seules connexions 
nécessaires sont deux fils de Tlalimen- 
tation pile et un fil enroulé autour du 
conducteur isolé h.t. 

Le circuit consiste, fondamentalement, 
d'un oscillateur monostable transistorisé, 
déclenché par les impulsions h.f. de la 
bobine d’allumage. Ces impulsions sont 
captées capacitivement du conducteur 
h.t. 

La variation de cadence des impul- 
sions modifie le rapport repére/espace de 
loscillateur, de sorte que le niveau 
résultant de courant continu devient 
proportionnel a la vitesse du moteur. 
L'indicateur utilisé est Tun des 


nouveaux compteurs & arc de 270° de 
cette société. 
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MEGOHMMETRE 

Le mégohmmétre modéle RM160 est 
un nouvel instrument pour mesurer la 
résistance ‘ d'isolement jusqu’a 400 
MM®,. Il est entitrement complet par 
lui-méme, fournissant sa propre pression 
d’essai variable jusqu’A 5O00V et une 
tension d’essai fixe de 1000V. 

Ce mégohmmétre peut déterminer la 
résistance d’isolement d’une minute de 
condensateurs, y compris les condensa- 
teurs diélectriques au polystyréne dont 
les résistances d'isolement dépassent 
750000 M&-uF. Une des particularités 
les plus intéressantes est un circuit a 
retard entitrement automatique qui 
calcule le temps de charge de Il’échan- 
tillon soumis a l’essai. A l'expiration du 
temps de retard calculé, le spécimen est 
présenté au circuit de mesure. 

L’instrument est  virtuellement a 
l'épreuve de toute dérive grace a l'emploi 
d'un amplificateur écréteur. La gamme 
de mesure totale est de 90 k&2 & 400 
MM®. 

Le mégohmmétre RM160 peut étre 
utilisé pour effectuer des essais de résis- 
tivité de surface et de volume de caout- 
chouc mou isolant et d’ébonite, selon la 
Norme Britannique 903, Partie 33, 1950. 
Un jeu complet d’équipement conforme 
a la section 33/23 de la dite norme peut 
étre fourni. 
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CAWKELL RESEARCH & 
ELECTRONICS LTD 
Scotts Road, Southall, Middlesex 
FILTRE VARIABLE 
(Illustration a la page 178) 
Ce nouveau filtre offre de multiples 
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services. Il consiste essentiellement en 
deux filtres de base, l'un ou [lautre 
pouvant étre passe-haut ou passe-bas, 
selon le besoin. On peut faire varier 
continiment le point -3dB de chaque 
section de filtre dans la gamme de 2 Hz 
& 150 kHz, et chaque section a un taux 
de coupure de 36 dB par octave. Par 
des connexions appropriées, on peut 
obtenir les configurations suivantes: 
Filtre passe-bande avec pentes de 36 
dB/octave. 
Filtre arrét-bande avec pentes de 36 
dB/octave. 
Filtre passe-bas avec pentes de 
dB/octave. 
Filtre passe-haut avec pentes de 3 
dB/octave. 
Filtre passe-bas avec pentes de 
dB/octave. 
Filtre passe-haut avec pentes de 
dB/octave. 

Le nouveau filtre est A gain unité et 
ne contient pas d’éléments inductifs. 
L’impédance d’entrée est élevée et celle 
de sortie est basse. Il peut faire face a 
des signaux de niveau élevé. 

Une démonstration de ce filtre a été 
donnée, conjointement avec celle d’un 
oscillateur en dents de scie et un 
REMSCOPE utilisé dans son mode de 
fonctionnement a longue persistance. 
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COSSOR INSTRUMENTS LTD 
Cossor House, Highbury Grove, London N.5 
OSCILLOSCOPE A ACTION RAPIDE 

(Illustration a la page 178) 

L’oscilloscope 4 action rapide et fais- 
ceau unique, modéle 1076, utilise un 
tube cathodique de 12,7 cm ayant un 
potentiel total d’accélération de 10 kV. 
Des éléments interchangeables assurent 
une sélection 4 trés grande performance, 
tant dans les canaux verticaux que dans 
les canaux horizontaux. Une com- 
binaison caractéristique d’éléments 
interchangeables donne une largeur de 
de bande a amplification Y du courant 
continu & 60 MHz, a une sensibilité 
maximum de 50 mv/cm, avec une 
déviation de sortie totale de 6 cm, ainsi 
qu’une base de temps déclenchée avec 
une vitesse de balayage étalonnée maxi- 
mum de 20 mausec/cm, allant jusqu’au 
balayage le plus réduit de 10 sec/cm. 
On peut obtenir un balayage de 10 cm 
sur toutes les gammes et I’appareil com- 
prend, en outre, un dispositif d’extension 
de balayage. L’étalonnage de la tension 
de loscilloscope garantit une précision 
de +2% dans la gamme de mesure de 
50 mV a 120 V, et cette gamme peut 
étre augmentée par l'emploi de sondes 
d’atténuation adéquates. Le dispositif de 
mesure de temps donne une précision 
de +5%, cependant qu’un oscillateur a 
déclenchement périodique de 500 MHz 
produit des tops de modulation d’inten- 
sité par interval'ies de 2 mausec, afin 
d’assurer la mesure précise des temps de 
montée des impulsions. 

Toutes les tensions—basse, haute et 
trés haute—sont entitrement stabilisées 
contre les variations d’alimentation et de 
charge. 
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L’oscilloscope exposé employait les 
éléments interchangeables type 1078, le 
préamplificateur & large bande et Il’élé- 
ment de déclenchement type 1079. 
D'autres éléments interchangeables don- 
nant un rendement accru dans les 
canaux X et Y, par exemple, un pré- 
amplificateur Y différentiel & grand gain, 
un élément de déclenchement retardé de 
précision, seront livrables prochaine- 
ment. 
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GENERATEUR DE SIGNAUX 
(Illustration @ la page 178) 

Le générateur de signaux type 1450 
est un appareil universel donnant une 
sortie s’accordant sur sept gammes de 
fréquences avec une précision d’étalon- 
nage de +1%, jusqu’é 33 MHz. Pour les 
gammes plus élevées, la _ précision 
d’étalonnage est de 1,5%. 

Le signal peut étre soit non-modulé 
par loscillateur d’audio-fréquence in- 
térieure, soit modulé extérieurement. La 
profondeur de modulation peut étre con- 
trélée jusqu’a un maximum de 50% 
lorsqu’on emploie la modulation in- 
térieure. 
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DYNATRON RADIO LTD 
Maidenhead, Berkshire 
BLoc D’ALIMENTATION STABILISEE 
(Illustration a la page 179) 

La fonction du bloc d’alimentation 
type N104/5 consiste & donner une 
source de trés haute tension stabilisée 
pour tubes Geiger et chambres d’ionisa- 
tion. Il est d'un emploi trés souple et 
fournit une, deux ou trois sorties stabili- 
sées, réglables séparément par l‘utilisa- 
tion de sous-éléments a prises N.106. La 
gamme de tensions couverte est de 350 
a 1700 V et la stabilisation s’effectue 
par tubes 4 décharge Corona. Deux ver- 
sions sont livrables, soit le modéle N.104 
fonctionnant sur secteur et complétement 
indépendant, et le modéle N.105 rece- 
vant sa puissance d’échelles telles que 
le Dynatron 1009E. 

Un autre élément montré fut le N.103. 
C’est un bloc d’alimentation hautement 
stabilisée, qui fournit la haute tension 
nécessaire 4 la plupart des compteurs 
utilisés en physique nucléaire, en parti- 
culier les compteurs a scintillations ct 
autres compteurs proportionnels nécessi- 
tant une stabilité trés sare. 

La tension de sortie est a variation 
continue de 300 a 3300 V a deux 
polarités, et des courants de sortie allant 
jusqu’aA 1 mA peuvent étre fournis. La 
stabilité est de l'ordre de 0,02%. 
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MESURE DE LA DEeNSITE ET DE 

L’Humipité pu SoL 

Ce systetme de mesure combinée de Ja 
densité et de Ihumidité du sol a été 
concgu en vue du contréle du compactage 
du sol. C'est un appareil portatif a 
élément unique et actionné par pile, se 
composant d’un tube de Geiger et d’unc 
source de rayons gamma, et il peut étre 
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employé avec la source se trouvant a la 
surface du sol ou a une _ profondeur 
convenable. Il comporte un compteur 
proportionnel BF3 et ume source de 
neutrons rapides. Une source scellée de 
radium-béryllium de 10 MHz fournit 
des rayons gamma de haute énergie et 
des neutrons rapides, Les deux systémes 
sont contenus dans une seule boite qui 
englobe également une source transis- 
torisée de tres haute tension et un pré- 
amplificateur. Les impulsions du tube de 
Geiger et des tubes BF3 sont mesurées 
par Tléchelle portative a _ transistors 
Dynatron type 1287A. 
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EKCO ELECTRONICS LTD 
Southend-on-Sea, Essex 
ENREGISTREUR X-F 
(Illustration a la page 179) 

Cet enregistreur A grande vitesse X-Y, 
type EL93, trace le graphique du rapport 
entre deux variables interdépendants, 
directement sur papier quadrillé ordinaire 
de 254 mm ~x 184,15 mm. Grice a sa 
gamme de sensibilité étendue et A sa 
réponse rapide, c'est un instrument d’une 
souplesse d’emploi remarquable dans le 
domaine du contréle de procédés et de 
l'étude du rendement. L’impédance 
d’entrée est de 1 M{& et la gamme sensi- 
bilité, sur chaque axe, va de 0,4 mV/cm 
a 4V/cm, en douze degrés. 
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ELECTRONIC TUBES LTD 


Kingsmead Works, High Wycombe, 
Buckinghamshire 


Tuse CaTHOoDIQUE A Bas Prix 

Ce tube de 127 mm est destiné a des 
applications ot: un bas prix de revient 
et un grand diamétre d'écran sont d’une 
supréme importance, mais ot un trés 
grand rendement n’est pas essentiel. Afin 
de réduire le coat, toutes les connexions 
sont ramenées vers la base du tube et 
des simplifications considérables ont été 
apportées a la structure intérieure. Grace 
a sa face plate, le tube donne une pré- 
sentation égale a celle de dispositifs plus 
coiteux. 
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T.R.C. A Haute Sensisiitt 

Dans les tubes cathodiques utilisant 
les systémes 4 accélération de  post- 
déviation, une lentille convergente est 
formée par les champs d’accélération 
pénétrant la zone Aa Tintérieur des 
plaques de déviation les plus rapprochées 
de l’écran fluorescent. Ceci limite effi- 
cacement le rapport admissible d’accélé- 
ration de  post-déviation. On peut 
obtenir, cependant, des _ sensibilités 
accrues avec déformation réduite si 
cette pénétration de champ est éliminée 
par l’introduction d'une grille ou d'un 
blindage de transmission, intercalé entre 
le systeme de déviation et le systéme a 
accélération de post-déviation. 

En réglant la position de ce champ 
par rapport au syst¢me de déviation, les 
champs peuvent étre formés de manitre 
a subir une déviation étalée a travers le 
systéme a accélération de post-déviation. 
On peut ainsi faire un tube ayant des 
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sensibilités de déviation variant dans les 
deux sens ou indépendantes du rapport 
d’accélération de post-déviation. 

Dans le cas du tube 5 CLPI, les 
plaques de déviation X sont plus prés 
de l’écran que les plaques Y. Par con- 
séquent, aucune position du champ ne 
rendra les deux sensibilités de déviation 
complétement indépendantes des varia- 
tions du rapport d’accélération de post- 
déviation. La position choisie maintient 
un léger décroissement dans la sensi- 
bilité de déviation X et un trés léger 
accroissement dans la_ sensibilité de 
déviation Y, & mesure que le rapport 
d'accélération de post-déviation aug- 
mente. 
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ELLIOTT BROTHERS (LONDON) 
LTD 

Century Works, Lewisham, London S.E.13 
Compteur D’ONDES ENTRETENUES, A 

SECTION A FENTES 

(lilustration a la page 179) 

Le compteur d’ondes entretenues, a 
section 4 fentes, type B433, est un in- 
strument de haute précision dont la 
section A fentes a été spécialement 
étudiée pour que la vitesse de phase 
aussi bien que Il’impédance soient trés 
proches de la valeur nominale pour le 
guide d’ondes No. 16, sur toutes sa lon- 
gueur. Le chariot portant le détecteur 
roulant est monté cinématiquement sur 
pistes nettoyées continiment et tracées 
parallélement aux surfaces du guide 
d’ondes, et le couplage demeure constant 
a mesure que le chariot se déplace, a 
un ou deux centitmes de décibel pres. 
L’appareil est muni d’une commande 
micrométrique du couplage au détecteur 
roulant, et un transformateur d’adapta- 
tion hybride permet d'accorder le 
palpeur a la résonance, réduisant ainsi 
les erreurs dues A ses propres réflexions 
dans le guide d’ondes. Un indicateur 4 
échelle de lecture facile permet d’effec- 
tuer des mesures de phase jusqu’éa 0,002 
radian. 
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OsciLLaTeuR D’Essat HyPERFREQUENCIES 
(Illustration a la page 179) 

Cet oscillateur type B689 opétre dans 
la gamme de fréquences de 7 & 12 Hz et 
il comporte une cavité a ligne coaxiale, 
prévue pour l'emploi avec le klystron a 
prises, type CV2346, et avec des blocs 
dalimentation de puissance  stabilisée 
pour le fonctionnement du _ klystron, 
ainsi qu'un générateur d’ondes carrées 
incorporé, fournissant un signal de 400 
Hz a 4 kHz pour la modulation catho- 
dique. On peut aussi effectuer une 
modulation extérieure, & la cathode 
ou au “réfiecteur. L’énergie haute 
fréquence est extraite au moyen d'une 
fiche coaxiale, et une sortie de puissance 
suffisante est obtenue dans la gamme 
étendue pour toutes les mesures nor- 
males hyperfréquences d'établi. Un 
cadran de fréquences 4 lecture directe 
sur le panneau avant donne une indi- 
cation claire et distincte de la fréquence 
de fonctionnement. 
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ERICSSON TELEPHONES LTD 
Beeston, Nottingham 
ENREGISTREUR BIDIRECTIONNEL 
(Illustration a la page 180) 

L’enregistreur 135A/A2, caractéristi- 
que de la série des huit compteurs bi- 
directionnels que fabrique la_ susdite 
société, a été étudié pour Ienregistre- 
ment et le comptage d’impulsions de 
polarité positive et d'une amplitude 
minima de 45 V, provenant de deux 
sources, ainsi que pour l’affichage sur 
tubes Dékatron de la différence arith- 
métique entre les deux comptes, avec 
une indication visible du canal particu- 
lier auquel le compte affiché se rap- 
porte. L’instrument a un taux de comp- 
tage maximum de 100 coups par seconde 
et par canal, et une gamme de comp- 
tage de 10* des deux cdtés de zéro. 
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EQuIPEMENT NucLéaireE A ELEMENTS 
(Illustration a la page 180) 

Mis au point dans sa forme actuelle 
par la société Ericsson, a partir du type 
2000 du Centre de Recherches de 
l'Energie atomique de Harwell, ce 
modéle d’équipement est construit sous 
forme déléments de dimensions 
courantes, pouvant étre assemblés pour 
produire un matériel de comptage 
nucléaire s'appliquant aussi bien au 
comptage a scintillations qu’aux cham- 
bres d’ionisation et aux compteurs pro- 
portionnels. 

L’équipement complet comprend: un 
élément de pré-démultiplication rapide 
avec un temps de résolution supérieur a 
1 psec et un coefficient de démultiplica- 
tion de 10°; un élément de démultipli- 
cation lente a temps de résolution de 
250 usec et coefficient de démultiplica- 
tion de 10*; un discriminateur fournis- 
sant une discrimination de 200 mV fixes 
et 1 4 10 V variables; un amplificateur 
de 2 MHz se composant d'un palpeur 
cathodique, d’un préamplificateur, ainsi 
que des amplificateurs de haut et bas 
niveaux, & gains de 150 dB et 60 dB 
respectivement. Le niveau de ronflement 
général pour tous les amplificateurs en 
cascade est supérieur A 35 mV de créte 
aux réglages de gain maxima rapportés 
a Ylentrée du palpeur cathodique. II 
comprend encore un élément d’étouffe- 
ment donnant six temps de paralysie 
choisis par commutateur allant de 100 A 
600 usecs; un élément de minutage; un 
élément de trés haute tension donnant 
une sortie A variation continue de 300 
a 2000 V; une téte a scintillations pour 
la détection d irradiations alpha, beta, 
gamma et X, et de neutrons lents et 
rapides; des blocs d’alimentation. 

Les divers éléments sont connectés a 
des ensembles 4 panneaux ainsi qu’a des 
ensembles de commande assurant l’appui 
mécanique et les interconnexions élec- 
triques. Un rupteur a retard thermique, 
incorporé aux ensembles de commande, 
donne aux tubes a cathodes chaudes le 
temps voulu pour atteindre des tempéra- 
tures d’emploi normales avant d’appli- 
quer la haute tension. 
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FERRANTI LTD 
Hollinwood, Lancashire 
TAMBOUR MAGNETIQUE 


Un nouveau tambour magnétique, du 
type MDS, a été exposé au Salon. 

Cet appareil consiste en un double 
tambour actionné par moteur monté 
extérieurement et interchangeable pour 
lalimentation de puissance et la vitesse. 
Chaque tambour, a 152,4 mm de haut 
x 355,6 mm de diamétre. 

La capacité de stockage est de 160 
pistes, chaque piste contenant 128 
groupes de 50 chiffres binaires (1 024 000 
chiffres binaires). La vitesse du tam- 
bour de l'appareil exposé est de 2 500 
tours/minute, mais avec certaines res- 
trictions, ces chiffres peuvent étre aug- 
mentés. Les tétes sont montées en blocs 
de 18 piéces (16 pour l'usage courant) 
et tous les blocs peuvent étre détachés 
pour étre nettoyés, sans perte de 
réglage. La largeur de piste est de 0,76 
mm et I’écartement de téte est de 0,05 
mm. 
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FLANN MICROWAVE 
MENTS LTD 


9 Old Bridge Street, Kingston-on-Thames, 
Surrey 


INSTRU- 


APPAREILS DE MESURE D’ONDES 
ENTRETENUES 


(Illustration a la page 180) 


Le vaste assortiment d’instruments 
pour hyperfréquences comprenait une 
gamme d’appareils de mesure d’ondes 
entretenues couvrant la bande de fré- 
quences de 2,6 & 26,5 kMHz. Le modéle 
10/3 que montre notre gravure s’étend de 
2,6 a 3,95 kMHz. 

Ces appareils comportent un guide 
d’ondes a section lourde avec pente 
équilibrée le long du centre d’une large 
face, A travers laquelle est accouplé un 
palpeur accordé en série paralléle a 
insertion variable, supporté par un 
chariot de construction cinématique. 

L’extrémité du palpeur qui passe a 
travers la fente longitudinale est entourée 
d’une armature équilibrée et enti¢rement 
munie de bobines d’arrét. Une symétrie 
haute fréquence compléte est maintenue 
autour du centre de la fente et du chariot 
de fagon a exclure toute résonance para- 
site. 

Un syst¢me a indicateur affiche la 
distance en millimétres entre le palpeur 
et la flasque terminale sur tous les 
appareils a l’exception des types 10/3 et 
2/3 pour lesquels des échelles démulti- 
plicatrices sont employées. Autour de 
ensemble du systéme, un obturateur 
anti-poussitres 4 adhérence étroite est 
disposé, de maniére 4 assurer une pro- 
tection sire aux roulements 4 billes, etc. 

Les appareils sont fournis avec cristal 
coaxial incorporé pour donner une sortie 
redressée et le guide d’ondes est argenté 
et rhodié. 
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THE GENERAL ELECTRIC CO. LTD 
Wembley, Middlesex 
AMPLIFICATEUR PARAMETRIQUE A 
FAISCEAU ELECTRONIQUE 
(Illustration a la page 180) 

Cet équipement a été congu pour 
amplifier les signaux faibles sans aug- 
menter le niveau de bruit en proportion. 

Lorsqu’une onde sonore traverse un 
gaz, les molécules répondent par une 
série de compressions et de raréfactions, 
de sorte que la course de l’onde se fait 
a une vitesse constante, quelle que soit 
la fréquence. De méme, lorsqu’un signal 
haute fréquence est appliqué a un 
faisceau électronique c.c. constant, il se 
propage, par un effet de groupement 
et de dégroupement, parmi les électrons, 
mais en ce cas la en deux ondes a part, 
l'une ayant une vitesse légtrement supé- 
rieure, l'autre légérement inférieure a 
celle du faisceau électronique. Ce sont 
des ondes de charge d’espace lentes et 
rapides. 

Jusqu’ici tous les amplificateurs du 
type A faisceau (klystrons, tubes a4 ondes 
voyageuses, etc.) ont été du genre a ondes 
a charge d’espace lentes, ces ondes étant 
amplifiées 4 mesure que le signal haute 
fréquence augmente. Le bruit provenant 
de la cathode ne peut étre supprimé de 
cette onde et il s’accroit avec le signal. 

L’équipement qu’on a pu voir amplifie 
l’onde a charge d'espace lente, d’oi le 
bruit cathodique peut étre supprimé 
avant l’application du signal. L’amplifi- 
cation est produite par l’interaction entre 
les champs établis par procédés de 
groupement a la fréquence de signal avec 
ceux du préamplificateur fonctionnant a 
deux fois cette fréquence. 

La démonstration a démontré I'exis- 
tence dans le faisceau d’ondes croissantes 
causées par cette interaction. Un faisceau 
électronique passant par une série de 
cavités permet de lui appliquer des 
signaux. La sortie fut obtenue par une 
cavité mobile parcourant le faisceau, 
contrélant les ondes au fur et 4 mesure 
de leur progression. Ces ondes croissantes 
ont pu étre vues sur l'appareil indicateur. 
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Tuse D’AFFICHAGE NUMERIQUE 

Ce dispositif, du type 4 rayons cathodi- 
ques, est utilisé pour l’affichage d’informa- 
tions numériques. Le tube fonctionne sur 
une tension générale de quelques cen- 
taines de volts, cependant que la tension 
de commutation requise n’est que de 
quelques dizaines de volts. 

Les avantages de ce genre d’affichage 
par rapport 4 d'autres dispositifs sont les 
conditions de basse puissance de com- 
mutation nécessaire et la _ possibilité 
d’employer le tube dans des circuits re- 
tardateurs. 
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MULLARD LTD 
Mallard House, Torrington Place, London W.C.1 
En plus de Il’assortiment d’appareils 
vendus dans le commerce, les instruments 
de recherches suivants furent exposés: 
FitMsS MAGNETIQUES MINCES 
Ces films constituaient un apercu des 
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recherches entreprises par les Labora- 
toires Mullard sur les propriétés des 
films magnétiques trés minces (de l’ordre 
de 1000° A d’épaisseur), qui semblent 
posséder un potentiel considérable en 
tant qu’éléments de mémoire bistables 
rapides pour ordinateurs. 

Un film mince de nickel-fer s’évaporant 
dans un champ magnétique uniforme 
manifeste une anisotropie uniaxiale. 
Lorsque le vecteur magnétique est in- 
fluencé par un champ magnétique perpen- 
diculaire 4 I’axe anisotropique et plus 
faible que le champ anisotropique, le 
vecteur a deux états stables possibles. 
Ceci permet de stocker des informa- 
tions sous forme binaire. La transition 
entre les deux états, sous l'effet d’un 
champ d’entrainement paralléle 4 I’axe 
anisotropique, peut étre effectuée en 
quelques dizaines de microsecondes. 

Ces éléments autorisent une commuta- 
tion plus rapide que les noyaux magné- 
tiques conventionnels et ils sonta meilleur 
marché par surcroit. 

Une configuration matricielle de 64 
éléments de films minces a été exposée 
par la Société Mullard et une premiére 
démonstration a montré le comportement 
d’un élément dans la matrice. La seconde 
démonstration comprenait des appareils 
pour mesurer les caractéristiques fonda- 
mentales des éléments. 
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MATRICE A MEMOIRE MAGNETIQUE 

SuB-MICROSECONDES 

Les recherches dans le domaine des 
techniques des calculatrices 4 action 
rapide ont mené a la réalisation d’une 
matrice &4 mémoire magnétique pouvant 
étre commutée par impulsions d’une 
durée de 0,1 usec seulement, et ayant un 
temps cyclique lecture/écriture de moins 
de 1 msec. 

Ce systéme, dont Ie principe a été 
montré au Salon de l'année derniére, 
utilise deux noyaux pour chaque chiffre 
stocké. Durant l’opération d’écriture, les 
deux noyaux sont entrainés d’un état 
rémanent a un autre, par une impulsion 
de courant de courte durée (environ 0,1 
usec) qui ne commute que partiellement 
les noyaux. Dans le méme temps, une 
impulsion de chiffre d’une amplitude 
beaucoup plus réduite est appliquée a 
deux noyaux dans une direction tell 
qu'elle aide l’impulsion ‘ d’écriture’ dans 
un noyau et l’oppose dans l'autre. Ainsi 
un noyau commutera davantage que 
l'autre durant l’impulsion “d’écriture”’. 

Pour lire des informations sur les 
noyaux, ceux-ci sont tous deux rétablis 
dans leur état original par une impulsion 
de “lecture” appliquée dans la direction 
opposée a Il’impulsion “d’écriture”. Le 
noyau qui a été commuté davantage 
fournira alors un plus grand signal sur 
un fil de sortie qui entoure les noyaux 
en opposition de série. Ainsi, la différence 
des deux sorties apparaitra sur ce fil et 
le repére de ce signal indiquera la polarité 
de l’impulsion de chiffre appliquée durant 
le procédé “d’écriture”. Une des pola- 
rités de cette impulsion pourra étre em- 
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ployée pour indiquer un “1” et l'autre 
pour indiquer un “0”. L’amplitude 
réduite de l’impulsion de chiffre permet 
le passage du fil du chiffre a travers 
d'autres groupes de signes non adressés 
sans les déranger. 

Une partie de matrice 4 noyau de fer- 
rite de 1 024 groupes de signes, employant 
ce principe, fut montrée. 
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G. V. PLANER LTD 

Windmill Road, Sunbury-on-Thames, 

ELEMENTS MAGNETO SENSIBLES 
(Illustration a la page 181) 

Des éléments d’antimoniure d’indium 
et d’arséniure d’indium Hall furent 
exposés par cette Société. Ces éléments 
utilisent des sections semi-conductrices 
extrémement minces (0,0003”) permettant 
ainsi un espacement minimum dans le 
circuit magnétique de commande. Ces 
éléments sont de construction robuste, 
r’élément sensible avec piéces polaires 
fixées étant sous moulage de résine a 
haute température. En raison des sec- 
tions semi-conductrices minces employées, 
des valeurs de résistance relativement 
élevées peuvent étre produites et on peut 
obtenir des tensions de Hall allant 
jusqu’A 4V. dans le cas de l’antimoniure 
d'indium intrinséque, ou des _ valeurs 
proportionnellement plus élevées pour le 
type p ou arséniure d’indium. Ces élé- 
ments peuvent supporter des tempéra- 
tures atteignant 200°C. 

L’utilité de ces éléments dans des cir- 
cuits multiplicateurs fut démontrée par 
les exposants. Les applications possibles 
comprennent les circuits d’amplificateur 
et d’oscillateur, 

De nouveaux types de résistances 
Corbino magnétosensibles 4 |’antimoniure 
d‘indium ont pu également étre vus. Ces 
derniers permettent une dissipation de 
puissance accrue et sont aussi de con- 
struction robuste. L’élément sensible et 
les piéces polaires a grande perméa- 
bilité, disposés de facon a servir de con- 
centreurs de champ, sont, de méme, sous 
moulage de résine & haute température. 
La résistance de ces éléments augmente 
par un coefficient de 20 en réponse a un 
champ de 10000 gauss. 

(Cette réalisation a été mise au point 
avec le concours de la Société Cosmocord 
Ltd. Les brevets 4 cet effet sont attendus). 

Dans notre gravure, un élément InSb 
Hall figure & gauche et une résistance 
InSb Corbino a droite. 
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FIBRE DE VERRE A PELLICULE D’OxypDE 
(Illustration a la page 181) 

Une machine pour Il’application con- 
tinue d'une pellicule d’oxyde conductrice 
sur la fibre de verre, & l'usage des résis- 
tances électriques, a été exposée au Salon. 
Cette machine comprend un appareillage 
de précision pour I’avance de la fibre a 
travers le four de revétement dans lequel 
le mélange formant I’oxyde est injecté. La 
valeur de résistance est minutieusement 
commandée par le réglage automatique 
de la vitesse d’avance de la fibre au 
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moyen d'une sonde contrélant la ré- 
sistance a la sortie du four. 

La fibre revétue, dont le diamétre 
normal est de 0,025 mm, est enroulée sur 
des gabarits de verre ou en céramique 
pour former des résistances de grande 
valeur. Des spécimens expérimentaux de 
ces éléments ont pu étre vus au Salon, 

Les avantages de ce systéme sont la 
haute valeur ohmique par volume uni- 
taire qu’on peut obtenir, la résistance 
atteignant plusieurs mégohms par pouce 
de fibre, de méme que la stabilité et 
l'inertie sur la base de verre caractérisant 
généralement les pellicules d’oxyde. Ainsi 
que pour les autres résistances a pellicule 
d’oxyde, le coefficient de température de 
résistance peut étre maintenu a des 
limites basses par une corrélation adé- 
quate entre l’épaisseur de la pellicule et 
la composition de l’oxyde. (Brevets att- 
endus). 
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THE PLESSEY CO. LTD 
Vicarage Lane, Ilford, Essex 
AIMANTS PERMANENTS MOULES 
(Illustration a@ la page 182) 

Les aimants Magloy sont destinés a 
une variété étendue d’applications, par- 
ticulitrement dans le domaine des hyper- 
fréquences, c’est & dire pour les magné- 
trons, les klystrons, les carcinotrons, les 
isolateurs de radar, les sondes Maser et 
les amplificateurs & ondes progressives. 
Ces aimants peuvent étre fournis avec 
chemise en matiére synthétique ou sous 
moulage d’aluminium, ce qui facilite 
l’'assemblage rapide des valves groupées. 
La chemise d’aluminium peut étre usinée 
facilement pour des tolérances dimension- 
nelles étroites, conformément aux con- 
ditions de construction. La plupart des 
aimants de cette catégorie sont faits en 
Magloy 1, ayant une saturation magné- 
tique maxima de 5,2 10° gauss-oersteds, 
mais il existe également plusieurs autres 
alliages. Ce produit a haute énergie 
s’obtient méme en gros moulages grice a 
la mise au point des nouvelles techniques 
de fabrication. 

Ces aimants sont employés également 
pour les haut-parleurs, les instruments a 
bobinage mobile, les compteurs, les ap- 
pareils de résonance magnétique nuclé- 
aire, la spectographie de masse et les 
applications analogues. 
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W. G. PYE & CO. LTD 
Granta Works, Cambridge 
AMPLIFICATEUR C.C. 
(Illustration a@ la page 182) 

Cet amplificateur constitue un instru- 
ment sir de bas-niveau pour les mesures 
industrielles ou de laboratorie, ainsi que 
pour Il’enregistrement de signaux de faible 
tension, tels que ceux produits par les 
thermocouples ou les thermopiles, 

L’emploi d’un modulateur de contact 
sir, & amplification du courant porteur 
alternatif et a circuit d’échantillonnage 
sensible aux phases et 4 réaction négative 
générale, donne une stabilité de gain 
excellente et une dérive trés limitée. 
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Compte tenu des insuffisances de la plu- 
part des amplificateurs de modulation 
utilisant la fréquence d’alimentation 
comme fréquence porteuse, cet instrument 
a été prévu pour le fonctionnement sans 
aucune borne A la masse dans toutes les 
conditions normales, ceci pouvant étre 
effectué par l’incorporation de circuits d= 
filtrage afin de réduire l'effet des compo- 
santes de fréquence d’alimentation dans 
le circuit d’entrée. 

Des signaux de +100 «V, +10 mV 
et+ 100 mV sur ses quatre gammes don- 
nent des sorties de +10 V a des courants 
allant jusqu’A 5 mA. La dérive aprés 
chauffage ne dépasse pas + 1 wV. La 
linéarité est supérieure &4 +0,5%. La 
résistance d’entrée est de 3,5 k2. 
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ROYSTON INSTRUMENTS LTD 
Hanworth Lane, Chertsey, Surrey 

ANALYSEUR DE BRUIT DE MACHINE 

TOURNANTE 

Cet instrument a été concu originelle- 
ment pour le contréle courant des boites 
de vitesses d’automobiles, afin de déter- 
miner le bruit provenant de |’engréne- 
ment aux différentes vitesses, dans une 
gamme étendue de vitesses d’arbre d’en- 
trée. Un choix de deux largeurs de 
bandes fixes est prévu et l'accord de 
l’analyseur est réglé automatiquement en 
fonction de la vitesse de l’arbre d’entrée. 
En plus du transducteur de bruit ou de 
vibrations, les seuls accessoires néces- 
saires sont une série de roues dentées 
avec capteur magnétique, montées sur 
l'arbre d’entrainement. Le nombre de 
dents sur chaque rove est choisi pour 
s'adapter aux différentes mailles d’engré- 
nement et la fréquence du signal prove- 
nant du capteur magnétique détermine la 
fréquence d’accord de I’analyseur. La 
bande passante est de forme rectangulaire 
et il y a un rejet de plus de 50 dB de 
signaux hors de la bande passante. 
L’analyseur fonctionne dans une gamme 
de fréquences de 2 Hz A 20 kHz. On 
peut aussi l’employer comme analyseur 
conventionnel d’ondes & gamme étendue 
et de haute précision, en |’alimentant 
avec la sortie d’un oscillateur ordinaire 
de laboratoire au lieu de la sortie d’un 
générateur & roues dentées magnétique. 


EE 19 781 pour plus amples renseignements 


SERVOMEX CONTROLS LTD. 
Crowborough, Sussex 
ANALYSEUR DE FONCTION DE TRANSFERT 

Cet équipment est le prototype d'un 
instrument trés complet pour établir la 
réponse de fréquence dynamique de 
servomécanismes et de systtmes de 
commande automatique. 

Les syst#mes de synchronisation tour- 
nants p-oduisent une onde sinusoidale 
et multiplient le signal mesuré par la 
composante de fréquence fondamentale. 
Le systéme de synchronisation multipli- 
cateur produit deux sorties, dont l'une est 
proportionnelle a la partie réelle et 
l'autre A la partie imaginaire du signal 
mesuré. 

Des circuits intégrateurs spéciaux inté- 
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grent chaque sortie pendant une période 
d’un cycle de la fréquence fondamentale. 
Ceci élimine T'effet des composantes 
cycliques, c’est & dire les harmoniques, et 
leffet des signaux non corrélatifs de 
haute fréquence dis a la fondamentale. 

La sortie de chaque intégrateur est 
échantillonnée a la fin de chaque cycle 
complet et elle est maintenue jusqu’a 'a 
fin du cycle suivant, a issue duquel un 
nouvel échantillon est prélevé. On peut 
ainsi effectuer une mesure stable, une 
période cyclique aprés le “tassement” du 
matériel sous essai. 

Les systtmes de synchronisation tour- 
nants sont mis par servomoteur. Les 
commandes de ce dernier sont étalon- 
néés en périodes de temps et en fréquen- 
ces, selon la gamme choisie. Une sortie 
mécanique directe avec un couple de 
format réduit est aménagée a la fré- 
quence fondamentale. Ce _ dispositif 
s'avére fort utile lorsqu’on actionne des 
systtmes mécaniques ou hydrauliques. 

L’equipement assure des sorties d’ondes 
sinusoidales électriques 4 une fréquence 
fondamentale ou, encore, une fréquence 
fondamentale imposée a une fréquence 
porteuse. Lorsqu’on contréle un systéme 
a fréquence porteuse, l’analyseur utilise 
l'alimentation en fréquence porteuse 
locale. 

Pour la mesure, I’instrument admet des 
signaux électriques 4 une fréquence fon- 
damentale ou sur fréquence porteuse dans 
une gamme d’amplitude trés étendue. 
L’impédance d’entrée est élevée, permet- 
tant l'emploi de nombreux types de 
transducteurs. 

La gamme de fréquences suffit 4 auto- 
riser l’analyse de multiples procédés, des 
traitements chimiques 4 temps de longue 
réponse jusqu’aux systtmes de synchro- 
nisation électromécanique a action rapide. 

La lecture de phase est précise 4 +1° 
prés, et la lecture d’amplitude 4 +2% 
prés. 
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THE SOLARTRON ELBPCTRONIC 
GROUP LTD 
45 Thames Street, Kingston-on-Thames, Surrey 
(Illustration @ la page 182) 
OSCILLOSCOPE A DOUBLE FAISCEAU 

L’oscilloscope CD1014 est un appareil 
portatif A double faisceau de grand rende- 
ment, utilisant le tube cathodique ETEL 
de création toute récente, 4 double canon 
et face plate de 88.9 mm de diamétre, 
qui ne pése que 9 kg. 

Les deux amplificateurs 4 déviation 
verticale ont des circuits identiques, 
chaque canal ayant une largeur de bande 
dépassant le courant continu jusqu’A 
5S MHz (—3 dB) a une densité maximum 
de 100 mV/cm. Les atténuateurs étalon- 
nés permettent de réduire la sensibilité a 
100 V/cm, tandis qu’un préamp!ificateur 
incorporé 4 couplage de courant alter- 
natif sert A porter la sensibilité 4 1 mV/ 
cm, avec largeur de bande de 2,5 Hz a 
50 kHz. La sensitilité est donc a varia- 
tion continue de 1 mV a 100 V/cm. 

Un générateur de base de temps a 
haute linéarite fournit des vitesses de 
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balayage a variation continue de 1 ssec/ 
cm et l’expansion étalonnée supplémen- 
taire peut étre décuplée. 

La précision de la mesure de durée ct 
d’amplitude est de +5% ou supérieure 
a ce chiffre. Une forme d’onde d’etalon- 
nage de +1% permet d’obtenir des pré- 
cisions plus élevées encore. 

La synchronisation et le déclenche- 
ment s‘effectuent intérieurement ou a 
partir de formes d’ondes extérieures, La 
commande de “niveau de déclenchement” 
permet de déclencher la base de temps 
d’un point déterminé de la forme d’onde. 
Ce dispositif fort utile, allié aux sources 
d’alimentation de trés haute tension 
stabilisée et de brillance 4 couplage de 
courant continu, garantit une image 
stable et bien définie. 

Grice, enfin, 4 un “signal bas” isolé, 
on peut indiquer des signaux se rappor- 
tant a n’importe quel potentiel de courant 
continu allant jusqu’a 500 V. 
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GENERATEUR DE SIGNAUX A AMPLITUDE 

STABILISEE 

(Illustration a la page 183) 

Lorsque le générateur de signaux 
DO905 est mis en action dans une charge 
convenablement équilibrée, il produit une 
sortie d’ondes sinusoidales d’une ampli- 
tude constante dans toute sa gamme de 
fréquences qui va de 350 kHz a 50 MHz. 

L’amplitude de sortie est a variation 
continue de 40 mV 4 10 V, de créte, dans 
sept gammes. L’amplitude indiquée sur 
V’échelle de 0 A 10 V de l'appareil de 
mesure est la tension de créte a créte a 
entrée de la téte de l’atténuateur. L’indi- 
cation est précise dans une proportion de 
10% de l’echelle totale. 

Lorsque lindication de l'appareil de 
mesure est dans la zone “d’amplitude 
constante” et que la résistance de charge 
n’est pas inférieure & 1 k&, avec une 
capacité de dérivation de charge inféri- 
eure 4 10 pF, la variation de l’amplitude 
de sortie d’atténuateur (en fonction de ‘a 
variation de fréquence) est alors inféri- 
eure 4 +2% a 50 kHz et de 350 kHz 
a 30 MHz, et inférieure 4 +5% de 30 
MHz a 50 MHz. 
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TEXAS INSTRUMENTS LTD 
Dallas Road, Bedford 
A RAYONS INFRAROUGES 


rayons infrarouges 


* 
DETECTEUR 
Le détecteur a 
M-1000 est du type photovoltaique et 
ne nécessite aucune tension de polari- 


sation. Le matériel sensible est une 
plaquette d’antimoniure d’indium a 
jonction diffuse, qui peut étre utilisée 
dans la gamme de 2 a 5 microns. La 
température de fonctionnement optique 
nominal du détecteur est de —196°C 
(azote liquide) et il peut étre fourni en 
n’importe quelle surface active requise 
jusqu’A un maximum de icm’. L’imvédé- 
ance a cellule c.a. de faible signal est 
de 100 & 1000 ohms, avec une constante 
de temps inférieure 4 Iysec. 

La puissance équivalente au _ bruit 
dépend de la surface, un chiffre carac- 
téristique 4 cet égard, mesuré par les 
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laboratoires de la marine militaire 
américaine au cours d'essais Corona 
(S500°K, 90 Hz, 4 f = 5 Hz), étant 
4x 10-'® W pour des surfaces de 
4 mm’. La tension de bruit est inférieure 
a 10-* V (90 Hz, 5 Hz largeur de bande) 
et, apparemment, elle varie inversement 
en tant que f*. 

EE 19785 pour plus amples renseignements 


Circuits SoLipDES A SEMICONDUCTEURS 

MICROMINIATURE 

Les circuits solides 4 semiconducteurs 
microminiature sont formés par la sélec- 
tion et le fagonnage de parcours de con- 
duction au dessus et a travers une 
plaquette semiconductrice. Ils _ consti- 
tuent ce qui serait en quelque sorte une 
version trés proche de la _ réduction 
ultime des dimensions du matériel élec- 
tronique et ils donnent des densités de 
composantes équivalentes allant de 
5000 000 a 50000000 par pied cube. 
Un des spécimens montrés était un cir- 
cuit multivibrateur mesurant environ 
6,35 mm x 3,17 mm x 0,19 mm, avec 
un rendement égal a celui d’un circuit 
ordinaire a huit résistances, deux con- 
densateurs et deux transistors, représen- 
tant une densité de composante équiva- 
lente de 30000000 de parties par pied 
cube. 

Dans les circuits solides A semiconduc- 
teurs, les résistances sont formées par 
la résistance de masse du matériau semi- 
conducteur, les condensateurs par 
l'emploi des techniques de formation des 
capacités, et les transistors et les diodes 
par les méthodes de diffusion. Le ren- 
dement des circuits solides A semicon- 
ducteurs est semblable a celui des cir- 
cuits ordinaires 4 dispositifs a base 
diffuse. 
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UNICAM INSTRUMENTS LTD 
Arbury Works, Cambridge 
ENREGISTREUR A ABAQUE PLAT 
(Illustration a la page 183) 
Congu principalement pour les appli- 
cations spectroscopiques, cet enregis- 
treur sera, pense-t-on, dun usage 
généralisé pour tout procédé discontinu 
avec points définis de marche et d’arrét. 
L’indication est donnée sur abaque 
plat de 30 x 20 cm, entrainé au dela 
du chariot a plume. L’enregistrement 
linéaire ou togarithmique se fait par 


simple bouton et l'on obtient soit un 
enregistrement linéaire total de 0 a 10 
mV soit un enregistrement logarithmique 
total de 0 & 200 mV. Le temps de 
réponse total est nominalement de 0.7 
sec. L’abaque est entrainé au moyen 
d'un embrayage magnétique par un 
moteur synchrone relié 4 une chaine de 
transmission donnant des rapports de 
vitesse de 1:1, 2:1 et 4:1. 

L’enregistreur peut étre actionné par 
une entrée synchrone (par exemple, un 
enregistreur asservi & spectrométre). 
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VENNER ELECTRONICS LTD 
Kingston By-Pass, New Malden, Surrey 
HORLOGE ARITHMETIQUE TRANSISTORISEE 
(Illustration & la page 183) 
L’horloge TSA 88 est, fondamentale- 
ment, une horloge  piézo-électrique 
étudiée pour donner, au moyen dindi- 
cateurs en ligne, une indication horaire 

en secondes, minutes et heures. 

L’inscription de données rend souvent 
souhaitable Tenregistrement simultané 
du moment auquel les résultats de pro- 
cédés sont obtenus. La TSA88 fournit 
ce précieux appoint. L’heure aussi bien 
que les données peuvent étre enregistrées 
par lappareil imprimeur _ transistorisé 
type TSA65 ou par l’élément de com- 
mande de reperforation type TSAI01, 
lorsque ceux-ci sont reliés a l’horloge 
arithmétique. 

Le retard d'un signal “d’ordre 
d’imprimer” est effectué entre 0,2 
secondes avant et 0,01 seconde aprés 
que l’horloge est sur le point de changer 
son indication de lheure. Ceci garantit 
l'enregistrement de Iheure exacte a tout 
moment. 

Durant cette période de retard, un 
signal “tenue” est prét a étre transmis a 
l'appareil de mesure de données, Ce 
signal, conjointement avec le signal 
“tenue” du dispositif imprimeur, em- 
péche le réenclenchement de Il’appareil 
de mesure de données durant le cycle 
d'impression. 

Le contact de commutation est 
déclenché par relais intérieur et il peut 
étre déclenché toutes les secondes, 
toutes les minutes ou toutes les heures. 

Aprés avoir remis l'horloge TSA88 A 
zéro, l'heure peut étre rétablie en pres- 
sant un bouton-poussoir “rapide”. Elle 
peut aussi étre rétablie de facon plus 


précise en pressant un bouton-poussoir 
“lent”. Ce dernier remet au réglage 
voulu les indicateurs en ligne d’heures, 
de minutes et de secondes. 

Lorsqu’on tourne Je bouton “réglage” 
vers “attente,” IThorloge TSA88 est 
préte a fonctionner et il ne se trouve 
plus d'impulsions de minutage aux 
boutons-poussoirs “rapide” et “lent”. 

L’instrument peut étre mis en marche 
sur place ou a distance, ou encore par 
impulsions positives d'une ou de deux 
sources. 


EE 19 788 pour plus amples renseignements 


THE WAYNE KERR 
LABORATORIES LTD 
Sycamore Grove, New Malden, Surrey 

CALCULATEUR DE FONCTIONS DE 

TRANSFERT 

La méthode reconnue pour déterminer 
la fonction de transfert de syst¢mes de 
communication et de commande a été 
jusqu’ici la mesure de l’amplitude et de 
la phase du systéme en tant que fonction 
de fréquence. Ce procédé ne fournit pas 
d'information directe sur la fonction de 
transfert mais on peut obtenir, en 
général, une expression approximative 
par de longs et fastidieux calculs. 

Un traitement fondamentalement 
nouveau du probleme a été mis au point 
par la Société Wayne Kerr, selon lequel 
on mesure les coefficients effectifs de la 
fonction de transfert. Des lectures direc- 
tes sont présentées a I’issue d’un procédé 
de fonctionnement élémentaire ne durant 
que quelques instants. On peut obtenir, 
en outre, les racines de la fonction de 
transfert, a partir desquelles on peut 
aisément établir un schéma des lieux géo- 
métriques des racines. 

Ces caractéristiques permettent d’analy- 
ser les effets de changements de dessin 
sur des équipements servo-commandés, 
sans que cela n’occasionne des calculs 
longs et compliqués. La marge de stabi- 
lité d’un systéme peut, de la sorte, étre 
déterminée rapidement et, dans le cas 
d’un systéme instable, les causes de cette 
instabilité peuvent étre localisées facile- 
ment. 

Une démonstration fut donnée de 
instrument en cours de calcul des co- 
efficients dans la fonction de transfert 
d’un réseau passif connu. 


EE 18 789 pour plus amples renseignements 





Résumés des Principaux Articles 


Un générateur de groupes de huit signaux réalisé avec des transistors 4 barrage de surface utilisant la logique 4 couplage direct 
par P. L. Owen et T. R. H. Sizer 

Cette étude traite d'un générateur de groupes de signes binaires, concu pour servir d’équipement 

d'essai en vue du développement subséquent d’éléments de calculateurs arithmétiques. Durant la phase 


Résumé de I’article 
aux pages 1344 139 


initiale de ces travaux, les auteurs furent frappés par la simplicité de la technique du couplage direct, 
de sorte que le dessin logique de l’équipement est basé sur l'utilisation de cette technique. 
Apres une explication succincte du fonctionnement série et paralléle, qui est a la base de la con- 


ception de la présentation de groupes de signaux série et, par conséquent, de la nécessité d'un 
générateur de signaux en tant qu’outil de base pour ce genre de travaux, les auteurs décrivent un 
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simple générateur de groupes de signaux et donnent une définition des symboles logiques employés 
dans les schémas. 

Ceci est suivi d’une description de la technique du couplage direct 4 transistors a barrage de surface, 
ainsi que d’une section sur les éléments logiques transistorisés et d’une analyse détaillée de l équipement. 
L’ étude se termine par un apercu des facteurs restrictifs de cette technique. 

La conception du transistor en tant que commutateur logique est examinée en annexe, et il y est 
démontré que dans le cas d’un dispositif p-n-p, il existe un rapport entre la vitesse du fonctionnement, 
la mémoire a ouverture dans la partie de base et le degré de saturation. II est bien précisé, cependant, 
que ce rapport n’est considéré que dans la mesure voulue pour démontrer qu’une vitesse de commutation 
rapide est possible sans contréle de saturation, a condition d’employer certains types de transistors tels 
que celui a barrage de surface SB-240 ou celui a microalliage MA-393. 


Le “Digitron”: un tube indicateur 4 cathodes froides par N. McLoughlin, D. Reaney et A. W. Turner 

Une gamme de tubes indicateurs a cathodes froides est décrite dans cet article qui compare les 
qualités respectives des tubes a vision latérale et a vision d’extrémité. Les principes du fonctionnement 
au courant continu et l’emploi des données de construction sont ensuite expliqués. Enfin, mention 
est faite des divers circuits pouvant étre utilisés avec ces tubes ainsi que des méthodes d'emploi 
d’alimentation en courant alternatif. 


Résumé de I'article 
aux poges 140 a 143 


Une nouvelle méthode d’essai de la sensibilité chromatique des tubes de caméra de télévision par A. G. Warren 

Il n’y a eu jusqu’ici aucun moyen facile de vérifier la sensibilité chromatique compléte d’une caméra 
de télévision monochrome. Le propos de cet article est précisément de montrer comment pareil essai 
peut étre effectué avec un équipement assez simple. On peut, en effet, obtenir avec celui-ci une image 
de sensibilité chromatique effective pour n’importe quel illuminant choisi, quoique les essais aient été 
généralement limités jusqu’a ce jour a I’ éclairage de studio du type a incandescence. 


Résumé de I’article 
aux pages 144 0 147 


Systémes électroniques de dépouillement de données pour organisations commerciales américaines par J. C. Hammerton 
L’usage des systémes électroniques de dépouillement de données s’est maintenant généralisé dans 
les organisations commerciales américaines. Dans la premiére partie de cet article, l’auteur s’attache 
Résumé de I’article a donner un apercu des conditions de base qu’exigent ces systémes, telles qu’elles se présentent 
aux pages 148 d 154 actuellement, et il reléve a cet égard certaines différences de points de vue existant parmi les divers 
constructeurs de ces installations. La seconde moitié de l'article traite des problémes de construction 
proprement dite, ainsi que des conditions et des méthodes de programmation. 


Un filtre 4 ondes simples par D. G. Wyatt 


On peut obtenir un filtre efficace du type passe-haut ou passe-bas en reliant un circuit a T-paralléle 
en série avec un circuit inductif-capacitif approprié. Une seule inductance est nécessaire, qui est 
particuliérement utile aux basses fréquences de coupure. Ce dispositif se compare favorablement, 
tant avec les filtres de type courant qu’avec ceux dérivant d’amplificateurs a contre-réaction, en ce qui 
a trait a la simplicité, a la stabilité et a l’encombrement. 


Résumé de I’ article 
aux pages 155 a 157 


Le détecteur sensible aux phases a diodes a entrée déséquilibrée par R. Chidambaram et S. Krishnan 


Le fonctionnement du détecteur sensible aux phases, a diodes a entrée déséquilibrée avec charge, 
est analysé dans cet article. Comme dans le cas du simple détecteur push-pull, les rapports de 
transfert des deux diodes varient considérablement selon le signal. Ceci provoque une non-linéarité 
dans la sortie, dont les auteurs évaluent l’importance et donnent une table permettant de juger immédi- 
atement du rendement d’un détecteur donné de ce type. Ils comparent ensuite ce détecteur avec celui 
a simple push-pull et discutent les conditions de charge qui font la supériorité de 'un par rapport a 
l'autre, du point de vue de la linéarité. 


Résumé de I’ article 
aux pages 158 a 159 


Un chronométre ‘‘d'événements par unités’’ par J. D. Storer 


Cet article décrit un modéle simplifié de chronométre ‘“‘d’événements par unités (Chronométre 
E.P.U.T.) donnant une lecture en cycles par seconde et ce jusqu’a 999. La forme d’onde a déclenche- 
Résumé de |'article —_ ment toutes les secondes dérive d’un oscillateur a cristal de 1 kHz, ayant une stabilité a long terme non 
aux pages 1604162 _—inférieure a une partie dans 104. Une sortie a part dans |’ oscillateur permet de vérifier la précision du 
comptage et elle peut étre utilisée comme calibre extérieur. Il existe aussi des réenclancheurs manuels 

et automatiques afin de pouvoir employer l’appareil comme compteur direct. 


Calcul des facteurs de bruit des transistors par F. Hibberd 
L’ auteur indique une méthode pour estimer les facteurs de bruit des transistors. Cette méthode est 
Résumé de I'article basée sur l'utilisation de quatre paramétres de bruit, exprimés en fonction des paramétres de circuits 
aux pages 1634164 équivalents de transistors. Il en découle une expression générale pour le facteur minimum de bruit, qui 
peut étre simplifiée selon les circonstances. 
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Beschreibung einer kleinen Auswahl der auf der 44. Austellung der Physical Society vom 
18. bis 22. Januar in London gezeigten elektronischen Gerate nach Angaben der Hersteller 


Ubersetzung der Seiten 177 bis 183 


ADVANCE COMPONENTS LTD 
Roebuck Road, Hainault, Ilford, Essex 
FUNKTIONSGEBER FUR SEHR NIEDRIGE 

FREQUENZEN 

(Abbildung Seite 177) 

Der Advance Funktionsgeber fiir sehr 
niedrige Frequenzen wurde zur Erzeu- 
gung beliebiger Funktionen oder Wellen- 
formen im Frequenzband 10-° Hz... 
100 Hz entwickelt, das in vier Bereiche 
unterteilt ist. Er findet daher in Entwick- 
lung und Betrieb von Rechnern, Analyse 
von Servosystemen, Priifung von 
Schreib- und Vibrationsgeriiten sowie 
verschiedenen Nachbildnertypen Anwen- 
dung. 

Die Methode der 
zeugung unterscheidet sich von der 
herkémmlicher Oszillatoren, da_ ein 
optisch-mechanisches System  benutzt 
wird, in dem ein enger Lichtschlitz 
durch eine Drehscheibe mit aufge- 
driickter lichtundurchsichtiger Fliche 
abgetastet wird, wobei die Fliche der 
gewiinschten Funktion entspricht. Die 
Drehscheibe kann leicht gegen Scheiben 
ausgewechselt werden, die andere 
Wellenformen bilden. Die dem Benutzer 
gebotene grosse Anpassungsfihigkeit 
ist augenfiilig, da eine Funktion nur in 
Polarkoordinaten aufgetragen zu werden 
braucht, um sie in den verschiedensten 
Spannungsformen benutzen zu kénnen. 

Zur Erreichung von Frequenzgenau- 
igkeit und -stabilitat werden die Scheiben 
iiber ein Vierganggetriebe von einem 
Motor mit Servosteuerung getrieben. Fiir 
die zwei hédheren Frequenzbereiche 
besteht auch die Méglichkeit eines auto- 
matischen Durchlaufs, der z.B. fiir 
Vibrationspriifungen bendétigt wird. 

Fir die beiden niedrigen Bereiche ist 
die Beschleunigung gross genug, um den 
Anlauf der Wellenform von einem 
vorherbestimmten Punkt zu erméglichen. 
Fiir diesen Zweck ist der Scheibenum- 
fang in Winkelgraden geeicht. 

Die Gleichstromspannung an den 
Ausgangsklemmen kann auf jeden Wert 
zwischen +25V_ gegeniiber Masse 
eingestellt werden und  ermédglicht 
Erzeugung aller Funktionen mit einer 
Gleichstromkomponenten von Null oder 
jedem Wert innerhalb dieser Grenzen. 


Wellenformer- 
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Die Ausgangsspannung der Wellenform 
kann zwischen 200 “4V...20 V doppeltem 
Spitzenwert eingestellt werden. 


EE 19751 fiir weitere Einzelheiten 


MESSZAHLER 
(Abbildung Seite 177) 

Der Advance Messzihler ist ein trag- 
bares, volltransistorisiertes Gerit mit 
gedruckten Schaltungen. Sechs Trommel- 
instrumente zeigen Impulse bis zu einem 
Maximum von 999999 an. Taktfre- 
quenzen bis zu 1 MHz kénnen in 
genauen Zeitspannen gemessen werden, 
die von einem eingebauten Quarzoszilla- 
tor fiir 1-**, 1 oder 10 Sekunden erzeugt 
werden. 

Genauere Anzeigen kénnen fiir Fre- 
quenzen unter 1 kHz durch Messung der 
Zeitspanne in Einheiten von 1 4s, 
zwischen zwei Nulldurchgingen des Ein- 
gangssignals oder einer Periode erreicht 
werden. Eine noch gréssere Genauigkeit 
kann durch Messung der Perioden erzielt 
werden. 

Die Ablesegenauigkeit hingt z.T. vom 
Zahler ab, der genau innerhalb +1 
Impuls anzeigt und z.T. vom eingebauten 
Oszillator, dessen Quarz von einem tem- 
peraturgeregelten Ofen umgeben ist. Die 
kurzfristige Genauigkeit des Quarzes ist 
+1 Teil in 10° bei 25°C und +5 Teile 
in 10° itiber den Temperaturbereich des 
Geriites von 0°...40°C. 

Manuelle und automatische Riickstell- 
vorrichtungen sind vorhanden, und fiir 
die letztere kann die Anzeigezeit zwischen 
1...5 s eingestellt werden. 

Zusatzlich kann die zwischen ,,Start“ 
und ,,Stop* Signalen abgelaufene Zeit in 
Einheiten von 1 us, 10 ws, 100 us, 1 ms, 
10 ms, 100 ms, 1 s oder 10 s gemessen 
werden. Zufillige Impulse kénnen auch 
gezihit werden, und mit einer Eigen- 
priiffung kann die Frequenz des einge- 
bauten Oszillators iiber eine selbsterzeugte 
10 s Periode gemessen werden. 

In Normalausfiihrung arbeitet das 
Gerit an Netzspannungen von 100... 
135 V oder 200...250 V, aber es kann 
auch fiir 6V-Batteriebetrieb geliefert 
werden. 

Bei Batteriebetrieb ist der Ofen still- 
gelegt, und je nach der Umgebungs- 
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temperatur muss eine Verschlechterung 
der Genauigkeit erwartet werden. Unter 
55°C ist die Verschlechterung geringer 
als 1 Teil in 10’/°C. 

EE {9752 fiir weitere Einzelheiten 


ASSOCIATED ELECTRICAL 
INDUSTRIES LTD 

33 Grosvenor Place, London 8.W.1 

THERMOELEKTRISCHER REGISTRIERFEUCH- 
TIGKEITSMESSER 

Der vorgefiihrte neue Taupunkt- 
Feuchtigkeitsmesser ist eines der vielen 
Geriite, in denen thermoelektrische 
Abkiihlung Anwendung findet. Das aus 
p- und n-Wismuthtellurid bestehende 
abkiihlende Thermoelement kihlt einen 
Spiegel; wenn sich Tau _ niederschligt, 
wird er optisch erfasst. Das optische 
System betitigt einen Regler, der den 
Strom abschaltet, wenn sich Tau nieder- 
schlagt und wieder einschaltet, wenn er 
verschwindet, so dass das Gerat dauernd 
arbeitet. Die Spiegeltemperatur wird 
mittels eines Thermoelementes gemessen 
und durch einen Schreiber aufgezeichnet. 
EE 19753 fiir weitere Einzelheiten 


MIKROWELLEN-ERWARMUNGSGERAT 


Das vorgefiihrte Mikrowellen-Erwar- 
mungsgerit benutzt ein CT-MAGNE- 
TRON BM6787, das bei ungefahr 900 
MHz 24 kW abgibt. Verlustarme Werk- 
stoffe werden schneller und mit geringerer 
elektrischer Beaufschlagung erwarmt als 
mit den tiblichen HF Gerdten niedriger 
Frequenz. Die Erwairmung kann schnell 
und einheitlich ohne die tibliche Warme- 
leitungsbegrenzung durch den ganzen 
Werkstoff stattfinden. Das zu erwirmende 
Material wird in Block-, Folien- oder 
Streifenform durch einen Resonanzhohl- 
raum gefihrt, der durch Abgleich einer 
Kopplungsblende und eines Abstimm- 
stiftes eine angepasste Belastung fiir das 
Magnetron darstellt, wobei die reflektierte 
Leistung mit einem Richtungskoppler und 
Detektor iiberwacht wird. 

Von typischen Anwendungen sollen 
besonders Trocknen von Folien, Vor- 
wirmung von Kunststoff, Kochen und 
Schmelzen von Spezialglas erwahnt 
werden. 

EE 19 754 fiir weitere Einzelheiten 
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DicitaL DIFFERENTIALANALYSATOR 

Diese Maschine wurde zum Ausfiihren 
aller Funktionen eines elektronischen 
Analogrechners entwickelt, und das 
Bedienungspersonal wird im Vergleich 
mit einem Analogrechner nicht viel 
Unterschied sehen. Alle Rechnungen 
werden jedoch ziffernmissig ausgefiirt, 
und das ergibt Vorteile tiber den Analog- 
rechner. Der Hauptvorteil ist die 
MOdglichkeit, in Bezug auf Variable zu 
integrieren, die nicht Istzeit sind. Dadurch 
wird die Anwendung der Maschine 
wesentlich erweitert, da z.B. nichtlineare 
Aufgaben fast so leicht gelést werden 
kénnen wie lineare. Die Maschine wurde 
in versuchsmadssiger Ausfiihrung zur 
Untersuchung der durch diese Rechner- 
methode anfallenden Probleme gezeigt. 
Sie soll fast so schnell wie ein Analog- 
rechner arbeiten, d.h. viele Aufgaben 
kénnen in Istzeit bearbeitet werden. Der 
Hauptspeicher verwendet Magnetkerne. 
Die Taktfrequenz ist 2 MHz. 


EE 19755 fiir weitere Einzelheiten 


| MHz-DiGITALSCHALTUNGEN 


Schaltungen fiir Datenverarbeitung mit 
Digitgeschwindigkeit von 1MHz und 
einer maximalen Umgebungstemperatur 
von 45°C wurden entwickelt. Sie ver- 
wenden einen versuchsmissigen Legie- 
rungs-Flachentransistor mit Alpha-Grenz- 
frequenz iiber 10MHz und eine ver- 
suchsmissige aluminisierte Diode. Mit 
Hilfe einer Anzahl logischer Bausteine 
in Verbindung mit Laufzeitspeichern 
kénnen vollstindige Digitalsysteme auf- 
gebaut werden. 

Ausgestellt waren zwei Typen der 
Magnetostriktions - Laufzeitspeicher mit 
einer Verzégerung von 100 ws bzw. 1 ms. 
Sie kénnen daher 100 bzw. 1.000 bindre 
Digits speichern. Die Laufzeitspeicher 
verwenden Permandurdraht zur Uber- 
tragung der Lingsbeaufschlagungswelle. 
Die I ms Kette hat einen Temperatur- 
ausgleich, der den Abstand zwischen 
den Umwandlerspulen dndert, um die 
Laufzeit iiber einen Temperaturbereich 
von 20°C innerhalb +0,1 ws konstant zu 
halten. 


EE 19756 fiir weitere Einzelheiten 


BRITISH PHYSICAL LABORATORIES 
Radlett, Hertfordshire 


DREHZAHLMESSER 


Das Gerit ist als Kraftfahrzeugzubehér 
gedacht und wurde zur genauen Messung 
der UPM_ von _ Verbrennungskraft- 
maschinen entwickelt. Vorteile gegeniiber 
mechanischen Typen_ sind  gréssere 
Genauigkeit, vollstindige Geriuschlosig- 
keit bei allen Geschwindigkeiten und 
einfache Montage. 

Das vollstiindige Instrument ein- 
schliesslich elektronischer Bausteine und 
Anzeiger befindet sich in einem runden 
Metallgehiuse von 89mm Durchmesser 
und 63,5mm Tiefe. Die einzigen erfor- 
derlichen Verbindungen bestehen aus 
zwei Leitungen zur Batterie und einem 
Draht, der um die isolierte Hochspan- 
nungsleitung gewickelt wird. 

Grundsitzlich besteht die Schaltung 


ELECTRONIC ENGINEERING 


aus einem monostabilen transistorisierten 
Oszillator, der von den HF Impulsen des 
Ziindgerates getriggert wird, wobei diese 
Impulse kapazitiv von der Hochspan- 
nungsleitung abgenommen werden. 

Die Zahlfrequenzschwankungen der 
Impulse veranlassen Anderungen im 
Verhialtnis der Impulsbreite zum Impuls- 
abstand im Oszillator, und der sich 
daraus ergebende Gleichstrompegel ist 
der Motorgeschwindigkeit proportional. 
Die Firma benutzt ihr neues Messgerat 
mit 270° Anzeige. 

EE 19757 fiir weitere Einzelheiten 


MEGOHMMETER 


Das Megohmmeter Modell RH160 ist 
ein neues Gerat zur Messung von 
Isolationswiderstinden bis zu 400 TY. 
Das Gerat ist vollstindig in sich abge- 
schlossen mit eigenem variablem Priif- 
druck bis zu 500V_ und einer festen 
Testspannung von 1000 V. 

Das Megohmmeter kann den 1 min- 
Isolationswiderstand von Kondensatoren 
messen, einschliesslich solcher mit Poly- 
styrol Dielektrikum, deren Isolations- 
widerstand iiber 750 GQ-uF liegt. Neu ist 
die vollautomatische Laufzeitschaltung, 
die die Ladezeit des Priiflings berechnet. 
Nach Ablauf der berechneten Verzége- 
rung wird der Priifling an den Messkreis 
angeschaltet. 

Ein Zerhackerverstirker macht das 
Instrument praktisch  driftfrei. Der 
Gesamtmessbereich ist 90k2 ... 400 T2. 

Dieses Instrument kann zum Messen 
des spezifischen Widerstandes und Ober- 
flichenwiderstandes von _ isolierendem 
Weichgummi und Hartgummi nach der 
britischen Norm BS 903, Teil 3, 1950 
benutzt werden. Eine vollstaéndige Ein- 
richtung nach Abschnitt 33,23 der Norm 
ist lieferbar. 

EE 19758 fiir weitere Einzelheiten 


CAWKELL RESEARCH AND 
ELECTRONICS LTD 
Scotts Road, Southall, Middlesex 
VARIABLES FILTER 
(Abbildung Seite 178) 

Dieses neue Filter hat einen weiten 
Anwendungsbereich und besteht haupt- 
sichlich aus zwei Filtern in einem 
Gehiause. Jedes dieser Filter kann ent- 
weder Hoch- oder Tiefpass sein. Der 
—3dB Punkt jedes Filterabschnitts kann 
kontinuierlich von 2 Hz...150 kHz 
verindert werden, und die Flankensteil- 
heit ist 36dB/Oktave. Durch geeignete 
Verdrahtung kénnen folgende Filter 
hergestellt werden : 

Bandpassfilter mit 36dB/Oktave 
Flankensteilheit. 

Bandsperrfilter mit 36dB/Oktave 
Flankensteilheit. 

Tiefpassfilter mit 36dB/Oktave 
Flankensteilheit. 

Hochpassfilter mit 36dB/Oktave 
Flankensteilheit. 

Tiefpassfilter mit 72dB/Oktave 
Flankensteilheit. 

Hochpassfilter mit 72dB/Oktave 
Flankensteilheit. 

Das Filter hat den Verstarkungsfaktor 
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1 und enthilt keine induktiven Elemente, 
Die Eingangsimpedanz ist hoch, die Aus- 
gangsimpedanz niedrig. Es ist fiir Signale 
mit hohem Pegel geeignet. 


Das Filter wurde zusammen mit einem 
Frequenzkurvenschreiber und einem fir 
lange Nachwirkung eingestellten ,,Rem- 
scope“ vorgefiihrt. 


EE 19759 fiir weitere Eirizelheiten 


COSSOR INSTRUMENTS LTD 
Cossor House, Highbury Grove, London N.5 


SCHNELLOSZILLOGRAF 
(Abbildung Seite 178) 


Der schnelle Einstrahl-Oszillograf 1076 
ist mit einer 127 mm Bildréhre mit einem 
gesamten Beschleunigungspotential von 
10kV_ ausgeriistet. Einstecktausteine 
ergeben eine weite Leistungswahl fiir 
horizontale und vertikale Kanile. Eine 
typische Kombination von  Einsteck- 
bausteinen gibt fiir den Y-Verstirker 
eine Bandbreite von 0...60 MHz, Héchst- 
empfindlichkeit von 50 mV/cm bei 6cm 
voller Ausgangsablenkung sowie einem 
getriggerten Ablenkteil mit geeichten 
Ablenkgeschwindigkeiten von max. 
20 ns/cm bis zu 10s/cm herunter. Fiir 
alle Bereiche ist eine 10cm Ablenkung 
vorhanden und Ablenkungsausdehnung 
ist eingebaut. Die Ejichung ist genau 
innerhalb +2% fiir Spannungen von 
50 mV...120 V. Mit Hilfe geeigneter 
dimpfender Messképfe kann dieser 
Bereich nach oben ausgedehnt werden. 
Die Zeitmessungen sind innerhalb +5% 
genau. Ein 500MHz _ Oszillator in 
Torschaltung gibt Helltastpulse in 2 ps 
Abstiinden zur genauen Messung der 
Impulsanstiegzeit. 

Alle Hoch-, Anoden- und wichtigen 
Niederspannungen sind gegen Netz- und 
Belastungsschwankungen stabilisiert. 

Der Oszillograf wurde mit folgenden 
Einsteckbausteinen vorgefiihrt: Breit- 
band-Vorverstéker Modell 1078 und 
Triggergerat Modell 1079. Andere 
Bausteine zur Erweiterung der X- und 
Y-Kanalfunktion, z.B. Hochleistungs- 
differential-Y-Vorverstarker und ein 
Triggergerat mit Prazisionsverzégerung, 
werden in Kiirze lieferbar sein. 


EE 19 760 fiir weitere Einzelheiten 


SIGNALGENERATOR 
(Abbildung Seite 178) 


Modell 1450 ist ein Mehrzweck-Signal- 
generator, der in sieben Frequenz- 
bereichen einen abstimmbaren Ausgang 
mit einer Eichgenauigkeit von +1% bis 
33 MHz und +1,5% auf héheren Fre- 
quenzen abgibt. 

Das Signal kann unmoduliert, modu- 
liert mit eingebautem NF-Oszillator oder 
fremdmoduliert. abgegeben werden. Die 
Modulationstiefe kann mit Eigenmodula- 
tion bis zu einem Maximum von 50% 
geregelt werden. 

EE 1976! fiir weitere Einzelheiten 
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DYNATRON RADIO LTD 
Maidenhead, Berkshire 
STABILISIERTES NETZGERAT 
(Abbildung Seite 179) 

Die Funktion des Netzgeriites Type 
N104/5 ist die Abgabe  stabilisierter 
Hochspannung fiir G. M. Zahlrohre und 
Ionisationskammern. Die Konstruktion 
ist anpassungsfahig, und bei Verwendung 
von Einsteck-Bausteinen N106 kénnen 
ein, zwei oder drei getrennte, einstellbare 
und stabilisierte Ausgangsspannungen 
vorgesehen werden. Der Spannungs- 
bereich liegt zwischen 350...1700 V, und 
Stabilisation erfolgt durch Koronaentla- 
dungsréhren. In zwei Ausfiihrungen 
lieferbar: Type 104 fiir vollstandig un- 
abhangigen Netzanschluss und Type 105, 
die durch Anschluss an einen Untersetzer, 
z.B. Dynatron 1009E versorgt wird. 

Type N103 wurde auch gezeigt; es ist 
ein hochstabilisiertes Netzgerat fiir Hoch- 
spannungen, die fiir die meisten Zahler 
in der Kernphysik, besonders Szintilla- 
tionszahler und andere Proportional- 
zahler mit dusserster Stabilitat, bendtigt 
werden. 

Die Ausgangsspannung ist durchgehend 
zwischen 300...3300V jeder Polaritit 
einstellbar, und Ausgangsstrom wird bis 
zu 1 mA abgegeben, Die Stabilitat ist in 
der Gréssenordnung von 0,02%. 

EE 19 762 fiir weitere Einzelheiten 


BODENDICHTEB UND -FEUCHTIGKEITSMES- 
SUNGEN 

Ein kombiniertes System zum Messen 
der Bodendichte und -feuchtigkeit in 
einem tragbaren Gerat mit Batterieantrieb 
wurde entwickelt, um bei der Kontrolle 
der Bodenverdichtung zu helfen. Das 
Dichtemesssystem besteht aus einem 
Geigerrohr und einer Gammastrahlen- 
quelle und kann mit der Quelle auf der 
Bodenoberfliche oder in geeigneter Tiefe 
benutzt werden. Das Feuchtigkeitsmess- 
system besteht aus einem Proportional- 
zihler Muster BF3 und einer Quelle 
schneller Neutronen. Eine eingeschlos- 
sene 10 MHz-Radium-Beryllium-Quelle 
gibt energiereiche Gammastrahlen und 
schnelle Neutronen ab. Beide Systeme 
sind zusammen mit einer transistorisierten 
Hochspannungsquelle und einem Vorver- 
starker in ein Gehiduse eingebaut. Impulse 
vom Geigerrohr und dem _ BF3-Rohr 
werden mit dem tragbaren Dynatron 
Transistor-Untersetzer Type 1287A 

gemessen. 
EE 19763 fiir weitere Einzelheiten 


EKCO ELECTRONICS LTD 
Southend-on-Sea, Essex 
X- Y-SCHREIBGERAT 
(Abbildung Seite 179) 

Dieses schnelle X-Y-Schreibgerat Type 
E193 zeichnet die Beziehungen zwischen 
zwei Variablen direkt auf Standard- 
registrierpapier 254 x 184 mm auf. Auf 
Grund des weiten Empfindlichkeits- 
bereiches und schnellen Ansprechens 
findet es ungewdhnlich vielseitige Anwen- 
dung auf den Gebieten der Verfahrens- 
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iiberwachung und Leistungsunter- 
suchung. Die Eingangsimpedanz ist 
1 MQ, und der Empfindlichkeitsbereich 
fiir jede Achse geht in 12 Stufen von 
0,4 mV/cm...4 V/cm. 


EE 19 764 fiir weitere Einzelheiten 


ELECTRONIC TUBES LTD 


Kingsmead Works, High Wycombe, 
Buckinghamshire 


PREISGUNSTIGE ELEKTRONENSTRAHLROHRE 


Die 127 mm Bildschirmréhre wird fiir 
Anwendungszwecke entwickelt, fiir die 
niedrige Kosten und grosser Schirmdurch- 
messer von ausschlaggebender Bedeutung 
sind, hohe Leistung jedoch keine Rolle 
spielt. Um die Kosten herabzusetzen, 
werden alle Verbindungen durch den 
Sockel gefiihrt, und die innere Struktur 
wurde wesentlich vereinfacht. Durch 
ihren flachen Schirm gibt die Réhre eine 
Darstellung, die der teurerer Réhren 
gleichwertig ist. 


EE 19765 fiir weitere Einzelheiten 


HOCHEMPFINDLICHE ELEKTRONENSTRAHL- 
ROHRE FUR INSTRUMENTE 


In Elektronenstrahlréhren mit Nach- 
beschleunigung wird eine Sammellinse 
von Beschleunigungsfeldern gebildet, die 
in die Gegend innerhalb der Ablenk- 
platten eindringen, die dem Bildschirm 
am nichsten liegen. Dadurch wird das 
zulassige Nachbeschleunigungsverhiltnis 
effektiv begrenzt. Héhere Empfindlich- 
keiten mit reduzierter Verzerrung kénnen 
jedoch erreicht werden, wenn dieses 
Durchdringen des Feldes durch Ein- 
schaltung eines Ubertragungsgitters oder 
einer Abschirmung zwischen dem Ablen- 
kungs- und Nachbeschleunigungssystem 
entfernt wird. 

Durch Justieren der Schirmlage gegen- 
iiber dem Ablenksystem kann das Feld 
so geformt werden, dass dadurch das 
Nachbeschleunigungssystem Ablenkex- 
pansion hervorruft. Dadurch kénnen 
Réhren ihergestellt + werden, deren 
Ablenkempfindlichkeiten in jeder Rich- 
tung abweichen oder vom Nachbe- 
schleunigungsverhaltnis unabhingig sind. 

Im Modell S5CLP1 sind die X-Platten 
dem Bildschirm niher als die Y-Platten. 
Daher wird die Abschirmung in keiner 
Lage die Unabhangigkeit beider Ablenk- 
systeme von Schwankungen im Nachbe- 
schleunigungsverhaltnis garantieren. Die 
gewiahlte Lage bringt mit erhéhtem Nach- 
beschleunigungsverhiltnis eine kleine 
Erhéhung der X-Ablenkempfindlichkeit 
und eine sehr kleine Empfindlichkeitser- 
héhung der Y-Ablenkung. 


EE 19 766 fiir weitere Einzelheiten 


ELLIOTT BROTHERS (LONDON) 
LTD 


Century Works, Lewisham, London §.E.13 

MESSHOHLLEITER FUR STEHWELLEN 
(Abbildung Seite 179) 

Der Prizisions-Messhohlleiter Type 
B433 ist ein sehr genaues Instrument, 
dessen Hohlleiter mit Schlitz besonders 
entwickelt wurde, um sowohl Phasen- 
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geschwindigkeit wie Impedanz Uber die 
ganze Linge den Nennwerten fiir Hohl- 
leiter Nr. 16 sehr nahe zu halten. Der 
Schlitten, auf dem sich der Detektor 
mitbewegt, ist kinematisch auf dauernd 
gereinigten Fihrungen’ gelagert, die 
parallel zur Hohlleiteroberflache gear- 
beitet sind, so dass die Kopplung wahrend 
des Schlittendurchlaufs innerhalb ein 
oder zwei Hundertstel Dezibel konstant 
bleibt. Die Kopplung zu dem mitlaufen- 
den Detektor hat Mikrometereinstellung, 
und der Messkopf kann mittels eines 
Zwitter-Anpassungsumformers auf Re- 
sonanz abgestimmt werden, wodurch 
Fehler durch seine eigene Reflexion im 
Hohblleiter verringert werden. Mittels 
einer genauen und leicht . ablesbaren 
Skala und eines Ziffernblattes kénnen 
Phasenmessungen bis zu 0,002 Bogen- 
einheiten ausgefiihrt werden. 


EE 19 767 fiir weitere Einzelheiten 


MIKROWELLEN-TESTOSZILLATOR 
(Abbildung Seite 179) 

Dieses Instrument Type B689 arbeitet 
im Frequenzbereich 7...12GHz und 
besteht aus einem koaxialen Leitungs- 
hohlraum, der fiir Verwendung mit 
Einsteck-Klystron Type CV2346 kon- 
struiert ist, dem stabilisierten Netzteil 
fiir den Betrieb des Klystrons und einem 
Rechteckgenerator, der ein Signal von 
400 Hz...4 kHz fiir Kathodenmodulation 
liefert. Fremdmodulation der Kathode 
oder des Reflektors ist auch vorge- 
sehen. Die HF-Energie wird durch einen 
koaxialen Stecker abgenommen, und 
iiber ein breites Band steht fiir normale 
Mikrowellenmessungen gentigend Aus- 
gangsleistung zur Verfiigung. Eine fre- 
quenzgesicherte Skala auf der Frontplatte 
gibt eine eindeutige Anzeige der Betriebs- 
trequenz. 

EE 19 768 fiir weitere Einzelheiten 


ERICSSON TELEPHONES LTD 
Beeston, Nottingham 
ZAHLER Mit ZWEIFACHORIENTIERUNG 
(Abbildung Seite 180) 

Modell 135A/A2 ist typisch fir eine 
Serie von acht Zahlern mit Zweifachorien- 
tierung. Es nimmt von zwei Quellen 
positive Impulse einer Mindestamplitude 
von 45 V auf und zahit sie. Auf Daktron- 
Rohren wird die arithmetische Differenz 
der beiden Zahlungen angezeigt. Eine 
Sichtanzeige gibt den Kanal an, auf den 
sich die Zahlung bezieht. Die hédchste 
Taktfrequenz ist 100Hz pro Kanal und 
der Ziuhlbereich 10* jederseits von Null. 


EE 19 769 fiir weitere Einzelheiten 


STRAHLUNGSMESSGERAT-BAUSTEINE 
(Abbildung Seite 180) 

Diese Geriteserie wurde von E.T.L. 
aus dem A.E.R.E. Harwell Type 2000 
entwickelt und wird in Form von 
Bausteinen mit genormten Abmessungen 
gebaut, die als Strahlungszihigerite 
zusammengestellt werden kiénnen, um als 
Szintillationszéhler mit Ionisationskam- 
mern oder Proportionalzihlern Verwen- 
dung zu finden. 

Das vollstiindige Gerit umfasst: einen 
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schnellen Voruntersetzer, dessen Auflé- 
sungszeit besser als 1 us ist mit einem 
Untersetzungsfaktor von 107; einen 
langsamen Untersetzer mit einer Auflé- 
sungszeit von 250 us und einem Unterset- 
zungsfaktor von 10*; einen Diskriminator, 
der feststehende 200mV und variable 
Spannungen von 1... 10 V unterscheidet; 
einen 2 MHz Verstirker bestehend aus 
einem Kathodenverstirker, Kopfver- 
starker, Verstirker fiir hohe und niedrige 
Signalpegel mit 150 dB bzw. 60dB Ver- 
stirkung. Das gesamte Brummen aller 
hintereinander geschalteten Verstarker ist 
besser als 35mV doppelter Spitzenwert 
bei Héchstverstirkung und bezogen auf 
den Kathodenverstarkungseingang. Lésch- 
schaltungen haben sechs vorgewiahlte 
Stillegungszeiten zwischen 100 ... 600 us; 
Zeitmesser; Hochspannungsquellen mit 
kontinuierlich variablem Ausgang zwi- 
schen 300...2000 V; Szintillationskopf 
zum Nachweis von Alpha-, Beta-, 
Gamma- und Rdéntgenstrahlungen sowie 
schnellen und langsamen Neutronen: 
Netzgerite 

Die Bausteine werden in Gestelle und 
Steuergeriite eingeschoben, die mechani- 
sche Stabilitét geben und die elektrischen 
Verbindungen herstellen. Ein in den 
Steuergeriten vorgesehener thermischer 
Verzégerungsschalter erlaubt Zeit zum 
Anwarmen der Rdohren, bevor die 
Anodenspannung angelegt wird. 
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FERRANTI LTD 
Hollinwood, Lancashire 


MAGNETTROMMELSPEICHER 


Eine neue Magnettrommel Type MDS 
wurde ausgestellt. Das Gerat besteht aus 
einer Doppeltrommel und wird von 
einem aussen angebauten Motor getrie- 
ben, der fiir Geschwindigkeit und Netz- 
spannung auswechselbar ist. Jede Trom- 
mel ist 152,4 mm hoch und hat 355,6 mm 
Durchmesser. 

Der Speicher hat 160 Spuren mit je 
128 aus 50 Bits bestehenden Worten und 
damit 1024000 Bits. Die Nenngeschwin- 
digkeit der Trommel ist 2 500 UPM, aber 
in gewissen Grenzen kénnen die Werte 
fir Kapazitét und Geschwindigkeit 
erhéht werden. Die Magnetképfe sind in 
Gruppen von 18 montiert, von denen 16 
in normalem Gebrauch sind. Jede Gruppe 
kann ohne Einstellungsinderung zum 
Reinigen abgenommen werden. Die Spur 
ist 0,76mm und der Magnetkopfspalt 
0,05 mm breit. 
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FLANN MICROWAVE 
INSTRUMENTS LTD 
9 Old Bridee Street, Kingston-on-Thames. 
Surrey 


STEHWELLENMETER 
(Abbildung Seite 180) 
Zu einer umfangreichen Auswahl von 
Mikrowelleninstrumenten gehért eine 
Serie von Stehwellenmetern Klasse 1, die 


ELECTRONIC ENGINEERING 


iiber den Bereich 2,6... 26,5GHz geht; 
abgebildet ist Modell 10/3 mit einem 
Frequenzbereich von 2,6... 3,95 GHz. 

Der Hohlleiter des Messgerites hat 
einen grossen ~Querschnitt, und entlang 
der Mittellinie der langeren Seite befindet 
sich ein angepasster Schlitz, durch den 
ein variabler serien-parallel abgestimmter 
Abtaststift gekoppelt ist, der von einem 
kinematisch gelagerten Schlitten getragen 
wird. 

Die Spitze des Abtaststiftes geht durch 
den Schlitz und ist von einer vollstandig 
gedrosselten und angepassten Zunge 
umgeben. Um das Schlitz- und Schlit- 
tenzentrum ist vd6llige HF-Symmetrie 
erhalten, um Freiheit von  unechten 
Resonanzen zu garantieren. 

Zifferblattanzeigen geben die Entfer- 
nung vom Abtaststift zum Endflange fiir 
alle Geraite mit Ausnahme der Modelle 
10/3 und 12/3, fiir die Feineinstellung 
vorgesehen ist. Um das ganze System 
ist eine eng anliegende Staubhaube ange- 
ordnet, die fiir Kugellager usw. aus- 
reichenden Schutz gibt. 

Die Instrumente werden mit einge- 
bautem koaxialem Quarz fiir gleichge- 
richteten Ausgang geliefert. Hohlleiter 
sind versilbert und mit Rhodium plattiert. 
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THE GENERAL ELECTRIC CO. LTD 
(Research Laboratories) 
Wembley, Middlesex 
PARAMETRISCHER ELEKTRONENSTRAHL- 

VERSTARKER 
(Abbildung Seite 180) 

Dieses Gerait wurde fiir Verstaérkung 
schwacher Signale ohne proportionale 
Erhéhung des Geriiuschpegels entwickelt. 

Wenn eine Tonwelle durch ein Gas 
geht, werden die Molekiile in einer Serie 
von Verdichtungen und Verdiinnungen 
ansprechen und die Welle bewegt sich, 
unabhingig von der Frequenz, mit kon- 
stanter Geschwindigkeit. In dhnlicher 
Weise wird sich ein WHF-Signal, das 
einem konstanten Gleichstrom-Elek- 
tronenstrahl zugefiihrt wird, durch den 
Zusammenbiindlungs- und Entbiindlungs- 
effekt der Elektronen fortpflanzen, in 
diesem Falle aber als zwei verschiedene 
Wellen: eine mit einer etwas héheren 
Geschwindigkeit als der Elektronenstrahl 
und eine mit etwas niedrigerer. Sie sind 
die schnellen und langsamen Raum- 
ladungswellen. 

Bisher haben alle Strahltypen-Ver- 
starker (Klystrons, Wanderwellenréhren 
usw.) von der langsamen Raumladungs- 
welle Gebrauch gemacht, und diese 
Welle wird mit wachsendem HF-Signal 
verstarkt. Das von der Kathode herriih- 
rende Geriusch kann nicht von der Welle 
entfernt werden und erhéht sich mit dem 
Signal. 

Das gezeigte Gerit verstarkt die 
schnelle Raumladungswelle, von der das 
Kathodengeriausch entfernt werden kann, 
bevor das Signal zugefiihrt wird. Die 
Verstirkung wird durch gegenseitige 
Einwirkung der Felder erzielt, die durch 
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den Biindlungsvorgang der Signalfre- 
quenz und den Treiber (Pumpe genannt), 
der auf der doppelten Frequenz arbeitet, 
hervorgerufen werden. 

Die Vorfiihrung zeigt, dass im Elek- 
tronenstrahl wachsende Wellen  vor- 
handen sind, die durch solche Einwir- 
kungen entstehen. Der Elektronenstrahl 
lauft durch eine Reihe von Hohlraumen, 
die die Signalzufiihrung erméglichen. 
Der Ausgang wurde durch einen be- 
weglichen Hohlraum aufgenommen, der 
entlang dem Elektronenstrahl lauft und 
die Wellen wiahrend des Fortschrittes 
iiberwacht. Die wachsenden Wellen 
wurden durch Sichtanzeige demonstriert. 
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DiGITAL-ANZEIGEROHRE 


Diese Elektronenstrahlréhre wird als 
Sichtanzeige fiir Digitalinformation ein- 
gesetzt. Sie arbeitet mit einer Gesamt- 
spannung von einigen hundert Volt. Die 
notwendige Schaltspannung ist jedoch 
nur einige Zehner-Volt. 

Vorteile dieser Sichtanzeige gegeniiber 
anderen Typen sind geringer Schalt- 
leistungsbedarf und die Méglichkeit, die 
Réhre in Zeitselektionsschaltungen zu 
benutzen. 
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MULLARD LTD 
Mullard House, Torrington Place, London W.C.1 

Ausser Geriten, die schon lieferbar 
sind, wurden  folgende Forschungs- 
projekte ausgestellt: 

DUNNER MAGNETISCHER FILM 

Die ausgestellten Filme geben einen 
Einblick in die Laboruntersuchungen der 
Eigenschaften sehr diinner magnetischer 
Filme (ungefahr 1000 A dick), die aus- 
gezeichnete Anwendungsmdglichkeiten 
als bistabile Speicherelemente fiir Rech- 
ner haben. 

Ein in einem gleichférmigen mag- 
netischen Feld verdampfter Nickeleisen- 
film zeigt einachsige Anisotropie. Wenn 
der magnetische Vektor von einem 
magnetischen Feld senkrecht zur Aniso- 
tropieachse beeinflusst wird, das 
schwacher als das Anisotropiefeld ist, 
kann er zwei stabile Zustande haben. 
Auf diese Weise kann binare Information 
gespeichert werden. Der Ubergang von 
einem Zustand in den anderen kann 
unter dem Einfluss eines Triebfeldes 
parallel zur Anisotropieachse innerhalb 
von Zehnteln ns erfolgen. 

Diese Elemente kénnen _ schneller 
geschaltet werden als die _ iiblichen 
Magnetkerne, und es ist méglich, dass 
sie billiger sein werden. 

Eine Matrizenanordnung aus 64 
diinnen Filmelementen wurde _ vorge- 
fiihrt und zeigte das Verhalten der 
Elemente in der Matrize. Eine weitere 
Demonstration zeigte die zur Messung 
der Grundkennzeichen der Elemente not- 
wendigen Geriite, die abgebildet sind. 
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SCHNELLER MAGNETKERNSPEICHER 


Untersuchungen der schnellen Rech- 
nertechnik haben zur Entwicklung eines 
Magnetkernspeichers gefiihrt, der mit 
Impulsen von nur 0,1 “s Dauer geschaltet 
werden kann und einen Schreib-/Lesetakt 
von weniger als 1 us hat. 

Das System, dessen Prinzip im vorigen 
Jahr auf der Ausstellung gezeigt wurde, 
benutzt zwei Kerne fiir jede gespeicherte 
Ziffer. Wéahrend der Schreiboperation 
werden beide Kerne von_ einem 
remanenten Zustand durch einen kurzen 
Stromimpuls von ungefahr, 0,1 us zu 
dem anderen getrieben, der die Kerne 
nur teilweise schaltet. Zur gleichen Zeit 
wird beiden Kernen ein Digitimpuls viel 
kleinerer Amplitude in einer solchen 
Richtung zugefiihrt, dass er dem Schreib- 
impuls in einem Kern hilft und in dem 
anderen entgegenwirkt. Dadurch wird 
wahrend des Schreibimpulses ein Kern 
weiter geschaltet als der andere. 

Zum Lesen der Information von den 
Kernen werden diese durch einen Lese- 
impuls in entgegengesetzter Richtung 
zum  Schreibimpuls wieder in den 
urspriinglichen Zustand zuriickgefiihrt. 
Der weiter geschaltete Kern ruft am 
Augsgangsdraht, der in Serienopposition 
durch die beiden Kerne gefiihrt ist, ein 
grésseres Signal hervor. Dadurch 
erscheint die Differenz der  beiden 
Signale am Draht, und das Vorzeichen 
dieses Signals zeigt die Polaritét des 
wahrend des Schreibvorganges zuge- 
fiihrten Digitimpulses an. Eine Polaritat 
dieses Impulses kann zur Anzeige von 
L, die andere fiir O benutzt werden. Die 
geringe Amplitude des Digitimpulses 
erméglicht Anordnungen, in denen der 
Digitdraht durch die  umadressierten 
Worte fiihrt, ohne sie zu stéren. 

Ein Teil eines 1024-Wort-Speichers 
nach diesem Prinzip wurde vorgefiihrt. 
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G. V. PLANNER LTD 


Windmill Road, Sunbury-on-Thames, Middlesex 


MAGNETEMPFINDLICHE ELEMENTE 
(Abbildung Seite 181) 

Die gezeigten Indiumantimonid- und 
Indiumarsenid-Hall-Elemente mit Aus- 
serst diinnen  Halbleiterquerschnitten 
(7,64) machen einen Minimumspalt im 
magnetischen Steuerkreis méglich. Die 
Elemente sind robust konstruiert, und 
die empfindlichen Halbleiter mit den 
anhaftenden Polschuhen sind in Hoch- 
temperaturharz eingekapselt. Durch Ver- 
wendung der diinnen Halbleiterquer- 
schnitte werden relativ hohe, Widerstands- 
werte erreicht, und die Hall-Spannungen 
sind bis zu 4 V fiir Eigenindiumantimo- 
nid oder entsprechend hdéher fiir die 
p-Type oder Indiumarsenid. Die Ele- 
mente kénnen Temperaturen bis zu 
200°C aushalten. 

Die Verwendung dieser Elemente in 
Vervielfacherschaltungen wurde gezeigt. 
Unter anderen Anwendungsbeispielen 
werden Verstirker- und Oszillatorschal- 
tungen genannt. 
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Neue Typen der magnetempfindlichen 
Indiumantimonid - Corbino - Widerstande 
wurden auch gezeigt. Sie erlauben 
héhere Leistungszerstreuung und sind 
auch robust konstruiert. 

Das empfindliche Element und die 
hochpermeablen Polschuhe, die fiir 
Feldkonzentration angeordnet sind, sind 
auch in Hochtemperaturharz eingekap- 
selt. Der Widerstand dieser Elemente 
wird durch ein Feld von 10000 Gauss 
zwanzigfach erhéht. 

Die Abbildung zeigt links ein InSb- 
Hall-Element und rechts einen InSb- 
Corbino-Widerstand. 

(Diese Entwicklung wurde in Zusam- 
menarbeit mit Cosmocord Ltd. durchge- 
fiihrt.) 
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OXxYDUBERZOGENE GLASFASER 
(Abbildung Seite 181) 


Eine Maschine fiir kontinuierliche 
Beschichtung von Glasfaser mit einem 
leitenden Oxydfilm fiir elektrische Wider- 
stinde wurde gezeigt. Die Maschine 
besteht aus einem Prizisionsgetriebe fiir 
den Vorschub der Glasfaser durch den 
Beschichtungsofen, in den die oxyd- 
bildende Mischung eingespritzt wird. 
Feinregelung des Widerstandswertes 
erfolgt durch automatische Steuerung 
der Fasergeschwindigkeit iiber Mess- 
képfe, die den Widerstandswert am 
Ofenausgang iiberwachen. 

Die iiberzogene Faser hat iiblicher- 
weise einen Durchmesser von 0,025 mm 
und wird auf Glas- oder Keramikkérper 
gewickelt, um hochohmige Widerstainde 
herzustellen. Versuchswiderstaénde dieser 
Art werden gezeigt. 

Einige der fiir dieses System genann- 
ten Vorteile sind die hohen Ohmwerte 
pro Raumeinheit (die zur Zeit in 
Gebrauch befindlichen Widerstainde 
geben bis zu mehreren Megohm pro 25,4 
mm Faserlinge) sowie die Stabilitat und 
Tragheit der Oxydbeschichtung auf 
Glasbasis im allgemeinen. Wie bei 
anderen Oxydschichtwiderstinden kann 
der Temperaturkoeffizient des Wider- 
standes durch geeignete Zuordnung der 
Schichtstarke und Oxydzusammensetzung 
in niedrigen Grenzen gehalten werden. 
(Patente angemeldet.) 
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THE PLESSEY CO. LTD 
Vicarage Lane, Ilford, Essex 
GUSSDAUERMAGNETE 
(Abbildung Seite 182) 


Magloy-Magnete sind fiir die verschie- 
densten Zwecke lieferbar, besonders 
aber fiir das Mikrowellengebiet, d.h. 
Magnetrons, Klystrons, Carcinotrons, 
Radarisolatoren, Masars und Wander- 
wellenverstirker. Die Magnete kénnen 
mit Kunststoffumhiillung oder in Alu- 
minium - Spritzgussgehiusen geliefert 
werden, die schnelle Montage von 
Rohren-Bausteinen __ erleichtern. Das 
Aluminiumgehiuse kann leicht ent- 
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sprechend Konstruktionsanforderungen 
mit kleinen Toleranzen  bearbeitet 
werden. Die meisten Magnete dieser Art 
sind aus Magloy | mit einem BH,,,, von 
5,2 x 10° Gauss-Oersted hergestellt. 
Andere Legierungen sind auch lieferbar. 
Infolge der Entwicklung neuer Herstel- 
lungsmethoden kann —_— dieses hohe 
Energieprodukt selbst bei grossen Mag- 
neten erreicht werden. 

Die Magnete werden auch fiir Laut- 
sprecher, Drehspulinstrumente, Mess- 
gerite und Einsatz fiir kernmagnetische 
Resonanz, Massenspektrografie und 
ahnliche Gebiete benutzt. 
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W. G. PYE & CO. LTD 


Granta Works, Cambridge 
GLEICHSTROMVERSTARKER 
(Abbildung Seite 182) 

Das Gerit wurde als zuverlassiger 
Niederleistungsverstairker fiir industrielle 
und Labormessungen und Aufzeichnung 
schwacher Spannungssignale von 
Thermoelementen und -séulen entwickelt. 

Verwendung eines zuverlassigen Zer- 
hackers mit Verstérkung des Wechsel- 
stromtrigers, phasenempfindlicher Ab- 
tastschaltungen und Gegenkopplung 
iiber den ganzen Verstirker ergibt 
ausgezeichnete Verstirkungsstabilitat und 
sehr geringe Drift. Die Nachteile der 
meisten Zerhackerverstaérker, die die 
Netzfrequenz als Trager benutzen, 
wurden in Betracht gezogen, und das 
Gerait wurde fiir Betrieb ohne geerdete 
Klemme unter allen normalen Bedin- 
gungen konstruiert. Zu diesem Zweck 
wurden Siebkreise eingebaut, die den 
Einfluss der Netzfrequenz-Komponenten 
auf den Eingangskreis verringern. 

Signale fiir Vollausschlag in den vier 
Bereichen von +100 «V, +1 mV, +10 
mV und +100 mV ergeben Ausgangs- 
spannungen von +10V mit Strom- 
starken bis zu SmA. Nach Anwdrmen 
ist die Drift nicht héher als +1 pV. 
Linearitét ist besser als +0,5%. Der 
Eingangswiderstand ist 3,5 k®. 
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INSTRUMENTS LTD 


Chertsey, Surrey 


ROYSTON 


Hanworth Lane, 
GERAUSCHANALYSATOR FUR ROTIERENDE 
MASCHINEN 


Gerat zur 


Urspriinglich wurde das 
Ausfiihrung regelmassiger Tests der in 


durch  Eingriff 
liber einen 


Kraftfahrzeuggetrieben 

auftretenden Geriusche 
grossen Bereich von Eingangsschaft- 
Geschwindigkeiten entwickelt. Zwei 
feststehende Bandbreiten kénnen_ ge- 
wahlt werden, und die Analysatorre- 
gelung erfolgt automatisch in Abhangig- 
keit von der Eingangsschaft-Geschwin- 
digkeit. Ausser einem Geriusch- oder 
Vibrationsumwandler sind als Zubehér 
nur eine Reihe Zahnrider mit einem 
magnetischen Abnehmer ndtig. Die 
Zahnrader werden auf den Antriebs- 
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schaft montiert. Die Anzahl der Zahne 
ist den verschiedenen Ubersetzungen 
angepasst, und die vom magnetischen 
Abnehmer kommende  Signalfrequenz 
regelt die Analysatorfrequenz. Der 
Durchlass ist rechteckig mit iiber 50 dB 
Sperrung fiir Signale ausserhalb des 
Durchlassbereiches; der Analysator ar- 
beitet von 2Hz...20kHz und kann 
auch als herkémmlicher, genauer Breit- 
band-Wellenanalysator benutzt werden, 
indem anstelle des Ausgangs des mag- 
netischen Zahnradgenerators der Aus- 
gang eines normalen  Lab-Oszillators 
zugefiihrt wird. 
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SERVOMEX CONTROLS LTD 


Crowborough, Sussex 
UBERGANGSFUNKTIONS-ANALYSATOR 


Das Gerit ist der Prototyp eines 
vielseitigen Instrumentes zur _ Bestim- 
mung des dynamischen Frequenzganges 
von Servoeinrichtungen und _  auto- 
matischen Reglersystemen. 

Umlaufende Synchronisatoren erzeugen 
die Sinuswelle und multiplizieren das 
gemessene Signal mit der Grundfrequenz- 
komponente, Der multiplizierende Servo- 
motor produziert zwei Ausgadnge, von 
denen einer proportional zur reellen, der 
andere zur imaginiren Komponente des 
gemessenen Signals ist. 

Besondere Schaltungen  integrieren 
jeden Ausgang iiber eine Periode der 
Grundfrequenz. Dadurch wird der Ein- 


fluss der periodischen Komponente aus- 


geschaltet, dh. Harmonische und der 
Einfluss nicht zugeordneter Signale, deren 
Frequenzen in Bezug auf die Grund- 
frequenz hoch sind. 

Am Ende jeder vollistindigen Periode 
wird der Integratorausgang abgetastet 
und bis zum Ende der nachsten Periode 
gehalten, wenn eine neue Messung 
stattfindet. Nach einer Frequenzperiode, 
wenn das System sich eingestellt hat, 
kann daher eine stetige Messung statt- 
finden. 

Der Antrieb fiir 
Synchronisator erfolgt iiber einen 
Motor mit Servogeschwindigkeitsrege- 
lung, dessen Bedienungsorgane je nach 
Bereichwah| in Zeitspannen oder Fre- 
quenzen geeicht sind. Eine direkte 
mechanische Abgabe geringer Drehkraft 
ist fiir die Grundfrequenz vorhanden und 
kann beim Antrieb mechanischer oder 
hydraulischer Systeme vorteilhaft sein. 

Elektrische  sinusférmige Ausginge 
sind fiir die Grundfrequenz oder Grund- 
frequenz auf Triger vorhanden. Bei Prii- 
fung eines Tragerfrequenzsystems benutzt 
der Analysator die eigene Tragerquelle. 

Zum Messen nimmt das Gerit elek- 
trische Signale der Grundfrequenz direkt 
oder auf Trager tiber einen grossen 
Amplitudenbereich auf. Die Eingangs- 
impedanz ist hoch und erlaubt Verwen- 
dung vieler Umwandlertypen. 

Der Frequenzbereich ist ausreichend 
fiir die Analyse aller Systeme von 
chemischen Verfahren mit langer An- 


den umlaufenden 
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sprechzeit bis zu elektromechanischen 
Schnellservos, 

Die Phasenanzeige ist innerhalb +1° 
und die Amplitudenanzeige innerhalb 
+2% genau. 
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THE SOLARTRON ELECTRONIC 
GROUP LTD 
45 Thames Street, Kingston-on-Thames, Surrey 
ZWEISTRAHL-OSZILLOGRAF 
(Abbildung Seite 182) 

Der CD.1014 ist ein tragbarer Hoch- 
leistungs-Zweistrahl-Oszillograf mit der 
neuesten ETEL Réhre mit flachem Bild- 
schirm von 89 mm (34 Zoll) Durchmesser 
und doppelter Elektronenkanone, der nur 
10 kg wiegt. 

Die beiden vertikalen Ablenkverstiarker 
haben identische Schaltungen, und jeder 
Kanal hat eine gréssere Bandbreite als 
0...5 MHz (—3 dB) bei einer Héchstemp- 
findlichkeit von 100 mV/cm. Durch 
geeichte Dampfungsregler kann die Emp- 
findlichkeit auf 100 V/cm _ herabgesetzt 
werden. Ein eingebauter, wechselstromge- 
koppelter Vorverstirker kann die Emp- 
findlichkeit fiir eine Bandbreite von 
2,5 Hz...50 kHz auf 1 mV/cm erhéhen. 
Daher ist die Empfindlichkeit von 1 mV/ 
cm...100 V/cm kontinuierlich regelbar. 

Ein sehr linearer Kippgenerator gibt 
fortlaufend regelbare Ablenkgeschwindig- 
keiten von 1 us/cm...1 s/cm, und eine 
geeichte Ausdehnung bis zu 10 x ist auch 
vorhanden. 

Synchronisierung und  Triggerung 
kénnen durch eingebaute oder Fremd- 
wellenformen betiatigt werden. ,,Trigger- 
pegel“-Steuerung erméglicht Triggern des 
Kippgenerators von einem gewihlten 
Punkt der Wellenform. Diese zweck- 
miassige Eigenschaft garantiert zusammen 
mit aufhellender und stabilisierter Hoch- 
spannungsversorgung eine stabile und 
scharfe Spur. 

Eine vorgesehene Funktion _,,Signal 
niedrig“ erméglicht es, Signale in Bezug 
auf jeden Gleichstrompegel bis zu 500 V 
anzuzeigen. 
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SIGNALGENERATOR MIT STABILISIERTER 
AMPLITUDE 
(Abbildung Seite 183) 

Der DO905 gibt in einen sorgfialtig 
angepassten Abschlusswiderstand einen 
sinusférmigen Ausgang mit konstanter 
Amplitude iiber den Frequenzbereich 
350 kHz...50 MHz ab. 

Die Ausgangsamplitude ist von 40 mV 
...10 V doppelter Spitzenwert in sieben 
Bereichen kontinuierlich regelbar. Die 
auf der 0...10 V Skala des Instrumentes 
angezeigte Amplitude ist der doppelte 
Spitzenwert am Eingang des Dé&mp- 
fungsreglers. Die Anzeige ist innerhalb 
10°, des Vollausschlages genau. 

Mit der Anzeige im ,,konstanten Ampli- 
tuden“-Bereich, einem Abschlusswider- 
stand von nicht weniger als 1 kQ und 
einer Nebenschlusskapazitét unter 10 pF 
ist die Schwankung der Ausgangs- 
amplitude des Diampfungsreglers mit 
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schwankender Frequenz unter +2% fiir 
50 kHz und zwischen 350 kHz...30 MHz 
und weniger als +5% von 30...50 MHz. 
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TEXAS INSTRUMENTS LTD 
Dallas Road, Bedford 
INFRAROTER DETEKTOR 


Der fotovoltaische infrarote Detektor 
braucht keinen Vorspannungsstrom. Das 
empfindliche Material ist ein Indiuma- 
monid-Diffusionsflachenelement und kann 
im Bereich # benutzt werden. 
Die optische Betriebsnenntemperatur ist 
— 196°C (fliissiger Stickstoff), und aktive 
Flachen kénnen bis zu 1 cm? geliefert 
werden. Die Wechselstrom-Zellenimpe- 
danz fiir schwache Signale ist 100... 
1000 © mit einer Zeitkonstante unter 
1 us. Die Aquivalente Rauschleistung 
haingt von der Flaiche ab. Ein typischer 
Wert wurde unter den Korona-Testbedin- 
gungen des US Naval Ordonance Labora- 
tory (550°K, 90 Hz, 4f = 5 Hz) mit 
4x 10 mW fiir Flachen von 4 mm? 
gemessen. Die Rauschspannung ist unter 
10-* V (90 Hz, 5 Hz Bandbreite) und 
andert sich anscheinend umgekehrt zu f°. 
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KLEINST- HALBLEITER-FESTKORPER- 
SCHALTUNGEN 


Kleinst - Halbleiter - Festkérperschal - 
tungen werden durch Wahl und Formge- 
bung von Leitungswegen auf und durch 
Halbleiterelemente gebildet. Sie stellen 
eine sehr gute Annaherung zur endgiil- 
tigen Reduktion in der Grésse elek- 
tronischer Geriate dar und geben dquiva- 
lente Bauelementdichten von 175...1760 
pro cm*. Gezeigt wurde ein Multivibrator 
mit Abmessungen von 6,35 x 3,2 x 
0,8 mm, dessen Leistung der einer 
normalen Schaltung mit 8 Widerstinden, 
zwei Kondensatoren und zwei Tran- 
sistoren entspricht und eine Bauelement- 
dichte von 1055 pro cm®* darstellt. 

In Halbleiter-Festkérperschaltungen 
werden Widerstande aus dem Gesamt- 
widerstand des Halbleitermaterials, Kon- 
densatoren nach Kapazititsbildungstech- 
nik, Transistoren und Dioden nach der 
Diffusionsmethode hergestellt. Die Lei- 
stung der HalbleiterFestk6rpeschal- 
tungen ist der iiblicher Schaltungen 
gleich, die Elemente mit diffundierter 
Basis benutzen. 
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UNICAM INSTRUMENTS LTD 
Arbury Works, Cambridge 
FLACHFORMSCHREIBER 
(Abbildung Seite 183) 

Es wird erwartet, dass dieser haupt- 
sichlich fiir spektroskopische Zwecke 
entwickelte Schreiber allgemeine Anwen- 
dung fiir diskontinuierliche Verfahren 
finden wird, die bestimmte Anfangs- und 
Endpunkte haben. 

Die Aufzeichnung erfolgt auf flachem 
Registrierpapier 30 x 20 cm, das an 


MARCH 1960 





einem  Schreibfederschlitten 
zogen wird. 

Lineare Aufzeichnung mit 0...10 mV 
Voliausschlag oder logarithmische mit 
0...200 mV Vollausschlag werden durch 
einen einfachen Schalter gewahlt. Die 
nominelle Ansprechzeit ist 0,7 s fir 
Vollausschlag. Der Streifenantrieb erfolgt 
durch eime magnetische Kupplung von 
einem Synchronmotor iiber einen Ket- 
tenantrieb mit Ubersetzungsverhdltnissen 
Schad: 8 oe 4. <4. 

Der Schreiber kann von einem syn- 
chronen Eingang betrieben werden (z.B. 
einem Spektrometer-Tochterschreibgerat) 
oder als normaler, unabhangiger 
Schreiber. 
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vorbeige- 


VENNER ELECTRONICS LTD 

Kingston By-Pass, New Malden, Surrey 
TRANSISTORISIERTE ZIFFERNUHR 

(Abbildung Seite 183) 

Type TSA88 ist grundsitzlich eine 
Quarzuhr, die fiir Sichtanzeige in 
Sekunden, Minuten und Stunden mittels 
eines einzeiligen Anzeigers konstruiert 
wurde. 

Es ist oft wiinschenswert, mit Daten- 
aufzeichungen auch die Zeit zu _ regi- 
siricren, zu der die Resultate von Vor- 
gingen aufgenommen wurden. Sowohl 
Zeit wie Daten kOnnen mittels des tran- 
sistorisierten Druckers TSA65 oder des 
Steuergerates fiir Lochstanzen TSAI01 
aufgezeichnet werden, wenn sie mit der 
Ziffernuhr zusammenarbeiten. 

Wenn die Uhr zur Umstellung der 


Zeitangabe bereit ist, wird ein ,,Druck- 
befehl™ 0,2 s vor und 0,01 s nach dem 
Zeitpunkt aufgehalten, so dass die Zeit- 
aufzeichnung immer richtig ist. 

Wahrend dieser Verzégerung kann dem 
Messgerat ein ,,Halt*-Signal zugefiihrt 
werden und verhindert so zusammen mit 
dem _ .,,Halt*-Signal des Druckers eine 
Riickstellung des Datenmessgerates 
wahrend des Druckens. 

Durch ein eingebautes Relais kénnen 
Umschaltkontakte jede Sekunde, Minute 
oder Stunde betatigt werden 

Nach Nullstellung der YSA88 kann die 
Zeit durch Herabdriicken einer ,,Schnell*- 
Taste, und mit grésserer Genauigkeit 
durch Herakdriicken einer ,,Langsam*- 
Taste wieder eingestellt werden. Dadurch 
wird die einzeilige Anzeige in Stunden, 
Minuten und Sekunden zur gewiinschten 
Einstellung gebracht. 

Wenn ein Schalter von ,,Einstellung“ 
auf ,,Bereitschaft* gestellt wird, ist die 
TSA88 _ betriebsfertig. Keine weiteren 
Einstellimpulse sind an den _ ,,Schnell*- 
und ,,Langsam“-Tasten vorhanden. 

Das Gerait kann entweder_ direkt 
gesteuert, ferngesteuert oder durch posi- 
tive Impulse von ein oder zwei Quellen 
angestellt werden. 
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THE WAYNE KERR 
LABORATORIES LTD 
Sycamore Grove, New Malden, Surrey 
UBERGANGSFUNK TIONSRECHNER 
Bisher war die anerkannte Methode 


zur Bestimmung der Ubergangsfunktion 
von Nachrichten- oder Regelungs- 
systemen die Messung der Amplitude 
und Phase des Systems als Funktion der 
Frequenz. Dieses Verfahren gibt keine 
direkte Information iiber die Obergangs- 
funktion, aber es ist im allgemeinen 
mdglich, durch lange und mihsame 
Rechnungen einen Anniherungsausdruck 
zu erhalten. 

Durch eine grundsitzliche neue Pro- 
blemstellung wurde von Wayne Kerr ein 
Weg gefunden, die tatsichlichen Koeffi- 
zienten der Ubergangsfunktion zu messen, 
Nach Beendung eines unkomplizierten 
Betriebsablaufs, der nur wenige Minuten 
dauert, kénnen direkte Anzeigen erfol- 
gen. Die Wurzeln der Obergangsfunktion 
fallen auch an, so dass ein Wurzel- 
Ortsdiagramm einfach konstruiert werden 
kann. 

Dadurch kann die Einwirkung von 
Konstruktionsdaderungen in  servoge- 
steuerten Anlagen ohne komplizierte und 
lange Berechnungen analysiert werden. 
Der Stabilitatsspielraum eines Systems 
kann schnell bestimmt werden, und fir 
den Fall eines unstabilen Systems ist es 
einfach, die Ursache der Instabilitaét zu 
begrenzen. 

Wahrend der 
das Gerit den Koeffizienten der 
gangsfunktion eines bekannten 
werkes. 


Vorfiihrung berechnete 
Uber- 
Netz- 
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Zusammenfassung 
der wichtigsten Beitrage 


Ein achtstelliger ,,Wort‘‘-Geber mit Randschicht-Transistoren und direkt gekoppelter Logik 


T. R. H. Sizer 


von P. L. Owen und 


Der Beitrag beschreibt einen bindren Wortgeber, der als Testgerdt zur Entwicklung von Digital- 
rechnerelementen gebaut wurde. Im Anfangsstadium der Arbeit fiel den Verfassern die Einfachheit 
der direkten Kopplungstechnik auf, und die Entwicklung der Logik des Gerdtes stiitzte sich daher auf 


diese Technik. 


Eine kurze Erklarung des Serien- und Parallelbetriebes fiihrt zum Begriff der Serienwortdarstellung, 
und daraus ergibt sich der Bedarf fiir einen Wortgeber als Grundgerdt fiir Arbeiten dieser Art. Ein 
einfacher Wortgeber wird beschrieben und die in der Zeichnung benutzten logischen Symbole erklart. 


Zusammenfassung des 
Beitrages auf Seite | 34-139 


Die Verwendung von Randschicht-Transistoren in der direkten Kopplungstechnik wird beschrieben. 
Darauf folgt ein Abschnitt iiber transistorisierte logische Elemente und eine eingehende Beschreibung 


des Gerdtes. Der Beitrag schliesst mit einer Ubersicht der Grenzbedingungen dieser Technik. 


In einem Anhang wird der Begriff des Transistors als logischer Schalter eingefiihrt, und es wird fiir 
den Fall eines p-n-p Elementes gezeigt, dass die Operationsgeschwindigkeit, die Lochspeicherung im 
Basisfeld und der Sattigungsgrad zu einander in Beziehung stehen. Es wird jedoch betont, dass diese 
Beziehung nur eingehend genug diskutiert wird, um zu zeigen, dass schnelles Schalten ohne Kontrolle 


der Sdttigungsbedingungen méglich ist, 


wenn bestimmte Transistoren, 


wie z.B. Randschicht- 


Transistoren SB 240 oder Mikrolegierungs-Transistoren MA 393 verwandt werden. 
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Das Digitron: Eine Kaltkathoden-Anzeigeréhre von N. McLoughlin, D. Reaney und A. W. Turner 
Eine Serie von Kaltkathoden-Anzeigeréhren wird beschrieben und die jeweiligen Vorteile der 
Zusammenfassung des Seiten-und Endanzeige besprochen. Die Grundsdtze des Gleichstrombetriebs und der Benutzung 
Beitrages auf Seite 140-143 der Konstruktionsdaten werden erklart. Verschiedene Schaltungen fiir die Réhren zusammen mit 
Methoden zur Verwendung von Wechselstromquellen werden gegeben. 


Eine neue Testmethode fiir die spektrale Empfindlichkeit von Fernseh-Aufnahmerohren von A. G. Warren 
Bisher gab es keine einfache Methode zur Messung der spektralen Empfindlichkeit einer schwarz- 
weissen Fernsehkamera. In diesem Beitrag wird gezeigt, wie die Messung mit verhdltnismassig 
Zusammenfassung des einfachen Gerdten durchgefiihrt werden kann. Eine Anzeige der nutzbaren spektralen Empfindlichkeit 
Beitrages auf Seite 144-147 einer Kamera fiir jeden beliebigen beleuchteten Kérper kann mit den beschriebenen Apparaten 
erreicht werden. Versuche waren bisher jedoch hauptsachlich auf Studiobeleuchtung mit Metall- 
fadenlampen beschrankt. 


Elektronische Datenverarbeitung fiir amerikanische Firmen von J. C. Hammerton 
Elektronische Datenverarbeitungssysteme sind nunmehr in Amerika verhdltnismdassig gut eingefiihrt. 
In der ersten Halfte dieses Beitrages wird versucht, die grundsdtzlichen Anforderungen fiir solche 
Zusammenfassung des Systeme nach den neuesten Erkenntnissen aufzuzeigen; mit besonderer Aufmerksamkeit werden 
Beitrages auf Seite 148-154 iibereinstimmende und streitige Ansichten der verschiedenen Gerdtehersteller diskutiert. In der 
zweiten Hdlfte des Beitrages werden die damit zusammenhdngenden technischen Aufgaben und die 
Programmierung besprochen. 


Ein einfaches Schwingungssieb von D. G. Wyatt 

Zweckdienliche Hoch- und Tiefpassfilter kénnen durch Serienschaltung eines Parallel-T-Kreises 
mit einem geeigneten LC-Kreis hergestellt werden. Nur eine Induktivitat wird benétigt, und das ist 
besonders wiinschenswert fiir niedrige Grenzfrequenzen. __Einfachheit, Stabilitat und Grésse dieser 
Anordnung hat sowohl gegeniiber gebraduchlichen Typen, als auch gegeniiber den von Gegenk opplungs- 
Verstarkern abgeleiteten Formen Vorteile. 


Zusammenfassung des 
Beitrages auf Seite 155-157 


Der phasenempfindliche Eintakt-Diodenverstarker von R. Chidambaram und S. Krishnan 

Die Arbeitsweise des phasenempfindlichen Eintakt-Diodenverstarkers mit Belastung wird 
untersucht. Wie im einfachen Gegentakt-Detektor dndern sich die Ubertragungsverhdltnisse der 
beiden Dioden wesentlich mit dem Signal. Dadurch wird eine Ungeradlinigkeit in den Ausgang 
eingefiihrt, die ausgewertet wird. Eine angegebene Tabelle erméglicht die sofortige Leistungs- 
beurteilung eines gegebenen Detektors dieser Type. Dieser Detektor und der einfache Gegentakt- 
Detektor werden unter Belastung verglichen, und die Uberlegenheit einer Form iiber die andere in 
Bezug auf Geradlinigkeit wird besprochen. 


Zusammenfassung des 
Beitrages auf Seite | 58-159 


Ein Messgerat fiir Vorginge in Zeiteinheiten von J. D. Storer 
Dieser Beitrag beschreibt ein vereinfachtes Gerdt zur Messung von Vorgdangen in Zeiteinheiten mit 
Taktfrequenzen bis zu 9999 Hz. Die 1 Sekunden-Torwellenform kommt von einem 1 kHz Quarz- 
Zusammenfassung des oszillator, dessen langfristige Stabilitat nicht schlechter als 1 Teil in 104 ist. | Dieser Oszillator hat 
Beitrages auf Seite 160-162 einen getrennten Ausgang zur Priifung der Zahigenauigkeit, der auch als Fremdeichquelle Verwen- 
dung finden kann. Die Nullstellung kann von Hand oder automatisch erfolgen, wodurch die Gerdate 
auch direkt als Zahler eingesetzt werden kénnen. 


Transistor-Grenzempfindlichkeitsberechnungen von F. Hibberd 
Eine Methode zur Schatzung der Transistor-Grenzempfindlichkeit wird beschrieben. Sie stiitzt sich 
Zusammenfassung des auf die Verwendung der vier Rausch-Parameter, die durch Transistor-Ersatzbild-Parameter dargestellt 
Beitrages auf Seite 163-164 werden. Ein allgemeiner Ausdruck fiir die niedrigste Grenzempfindlichkeit, der den Umstanden 
entsprechend vereinfacht werden kann, wird abgeleitet. 
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NCY METER 


Series 1795 Mark ll 


The only digital Frequency 














Meter with additional 


remote indicator facilities 


e Brilliant neon digital display is clearly reabable 30 feet away. 


e@ Maximum counting speeds of up to 10 kc/s (4 digits) or 


100 kc/s (§ digits), to an accuracy of + I count, + 0.005%, 


@ When used in conjunction with a magnetic or photo-electric 


pick-up gives direct readout in revolutions per minute. 


LT J. LANGHAM THOMPSON LTD. 


GROUP BUSHEY HEATH - HERTFORDSHIRE 
Telephone: Bushy Heath 24/1 (6 lines) Grams: Tommy Watford. c/20 











MARCH 1960 103 ELECTRONIC ENGINEERING 





EE 19 108 for further details 


Miso Measdlen sayo 
ate dees net Rnow 
what a resister 


" Electrothermal ¥; 


abe should ask us... 
we fenow quite a lot: 
obrout: them 


wire wound resistors 
by 


Flectrothermal 


WRITE FOR CATALOGUE No. 330 
ELECTROTHERMAL ENGINEERING LIMITED, 270 NEVILLE ROAD, LONDON €E.7 
Telephone: GRA 99/1 Telegrams: Electrotop London 
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/ connectori 
(miniaturi) 


This engaging little chap and his better half 

are really loyal to one another, mating only with their own kind. 

This is quite understandable as they are thoroughbreds 

and do not want to introduce any mongrel strains. 
We have bred these creatures, producing a range of sizes, 
so keeping in phase with the current trend for miniaturization. 
This does not mean that strength has been sacrificed, far from it. 
Their natural strength and ability to withstand severe conditions 
provide the basis for a long and useful life. 
If you have not yet become acquainted with the habits of these creatures, 


you can learn all the details by contacting us at the address below. 


CONTINENTAL CONNECTOR DIVISION 


ULTRA ELECTRONICS LIMITED 


Western Avenue, Acton, London, W.3. Phone: Acorn 4404 Cables: Radwaves, London 
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DUCTER 


LOW RESISTANCE 
TESTING SETS 


Mains operated 
instrument. 

A similar battery 
operated instrument 
also available. 


Compartment for 
leads and testing 
spikes. 





























In the battery model, this 
compartment contains 2 alkaline 
cells. 


















































MICROHMS 




















An entirely new, self-contained, direct reading testing 
instrument having a range of measurement from: 


10 microhms to 1 ohm 


provided by a 2-position switch (x I, x 100). 
Size 16} x 8} x 84 ins. Weight 26} Ib. 

















Write for Publication E.O. 051/16/17 


INSTRUMENTS DIVISION EVERSHED& VIGNOLES LTD +: LONDON: W.4 
Telephone: Chiswick 3670 - Telegrams & Cables: Megger London Telex 22583 
7/1198 
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FAST, LOW COST ASSEMBLY 





SPECIFICATION 


MARCH 


AVAILABLE IN: Any no. of ways up to 40. 
CENTRES: 0.150” or 0.156” as specified. 
CURRENT RATING: 5 Amps at 500 V.D.C. wkg. 
VOLTAGE PROOF: 2 K.V/D.C. 

CONTACT RESISTANCE: (<5 m 2 after 1,000 
sizings and exposure to DEF.5000 tropical 
conditions. 


WITHDRAWAL FORCE: 4 to6.5 0zs. per Contact. 
wt P 


4 =o! 6 = 
am 79/961-2 
ar wie 


yn ceed 


Eexwisirtriown 
Stand R814 Olympia 
23—28th May 


1960 


contacts: Phosphor Bronze, finished Gold 
Plate on Silver, Silver or E.T. 

Note: 79/480-2 & 79/961-2 Brass only; finish 
as above. 
LAMINATE: 
Grade II; Fibreglass to order. 
0.150” ctrs. only). 


Best quality Commercial Grade, 
Fibreglass 


END Guipes: Hard Brass; finish as above. 


81/006 


81/007 


81/008 


31 /oo0g 


Tails accept Amp 98 
Taper Tab 


81 /o1o 


s/o 


31 /o12 


31/013 











Tails accept Amp 78 


Taper Tab Double Edge Connecton using 


79/961-2 Contacts 


Garr Fastener Company Ltd 


STAPLEFORD, NOTTINGHAM. 
197 GREAT PORTLAND STREET, LONDON, W.1. 
(Langham 3253) 
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Assemblies 


offer... 


with an accuracy of better than +0.02% 


Any assembly in the Mullard Vinkor range can be easily 
adjusted to an accuracy of better than -+-0.02°, by using 
a trimming screwdriver, whilst stability is ensured by 

the self-locking action of the adjuster core. The range of 
adjustment is approximately +-7°,, about the nominal 
mid-position of the adjuster core. Over and above these 
advantages, for each size of core there is a choice of three 
permeabilities, which are controlled to close limits so that 
it is possible to calculate and wind an inductance to 
+3%, of the value required before adjustment. 

These are just some of the reasons why leading equipment 
designers acclaim Vinkor as the world’s most efficient 

pot core. If you have not received your copy of 

Vinkor data, write at once to the address below. 


Mullard Ltd. Component Division, Mullard House, Torrington Place, W.C.1. 


MC. 2868 
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WHAT A SAVING 
on Short and Medium Run 
: Piercing Jobs! 


BRITISH 


WIEDEMANN Tooling 


Rounds, squares, ovals, clusters and shapes—you use the 
same tools for every piercing job with similar openings. 
Every tool is ready for instant use: 

no setting—always in accurate alignment. 

The Wiedemann method saves time and expense in other 
ways, too—reducing handling and eliminating 

marking out and hand finishing. So why delay longer? 
Find out more about this economical method today. 


There's a 

WIEDEMANN Turret Punch Press 
for every short and medium run 
piercing job. 


Hand or power —! 5,000 to 160,000 Ib. 
punching pressure. 


# 
% 
\ 
7 


Send for new | DOWDING & DOLL LTD 


illustrated [J 346 KENSINGTON HIGH STREET, LONDON, W.14 
brochure EE/135 2 Ky Telephone WESTERN 8077 (8 lines) Telegroms : ACCURATOOL HAMMER LONDON 
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3 Easily coupled to existing 300-500 
watt transmitter 


os Fully-automatic tuning, rapid channel-changing 


3 Remote control facilities 


The Racal TA.84 Linear Amplifier 


is ideal for long-distance ground/air links, marine shore 
stations, meteorological stations, fixed and semi-mobile military 
uses, national security networks and medium-distance R/T 
circuits—indeed for nearly all radio links. It gives a power 
amplification of at least 10 times with an R.F. output of 
5kW P.E.P. from an R.F. input of 500 W or 3 kW R.M:S. 





Its simplicity of operation and tuning accuracy demand little 
or no skilled attention in the transmitting station. It is designed 
to comply fully with Joint-Services Specification K.114 (Pro- 
tected Ground Equipment), soundly constructed and fit for 
the most adverse climatic and operating conditions. Full 


specifications and details on request. 


RACAL 


RACAL 


LIMITED 


WESTERN ROAD, BRACKNELL, BERKS, ENGLAND Tel.: Bracknell 941 "Grams/Cables: RACAL BRACKNELL BERKS 
Overseas agents in most territories whe 
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New wide range $ and C band Cavities 
for E.M.I. plug-in Klystrons 


(2.60 TO 5.85 KMc/s IN THREE RANGES) 


S BAND 8S TO C BAND C BAND 


Cavity type 25226 25221 25212 
(still under 
development) 


Nominal frequency 2.60 - 3.95 3.30 - 4.90 3.95 - 5.85 
range KMc/s 


Klystron Valve R.9559 R.9559 R.9599 
type (Modified R.9559) 


Minimum powerinto 30 30 30 
matched load mW. 


Flange - Rectangular Round 
Output Co-axial W.G.11 W.G.12 
These cavities are of the concentric capacitance tuner type, consisting 


of a } wavelength cavity into which slides a cylindrical tuning element. 
The tuning indicator is a micrometer with a large diameter head. 


Write or telephone now for full details 
of our range of Klystrons and Cavities. 


E.M.!i. ELECTRONICS LTD 


VALVE DIVISION © HAYES * MIDDLESEX * TELEPHONE: SOUTHALL 2468 
€E.92 
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An |1-speed multi-channel recorder 


@ EPSYLON Magnetic Tape Recorders 

provide the most powerful—and the ' 
most sensitive — means of recording stress and strain analyses. With 
multi-channel recording, 16 channels per inch, tape speeds up to 150 
ins/sec and tape capacity of 5,000 ft, an Epsylon Recorder can make a 
complete record of al] relevant conditions. Endless loop, choice: of speed 
ranges, and the ability to record and replay at different speeds make it 
possible to study the results as often as required, quickly and easily. 
There are mobile models for recording in vehicles and aircraft. If it’s a 
stress or a strain, pressure, speed, acceleration, vibration, digits, music, 
or the spoken word—if it needs recording, you need an Epsylon 
recorder. We should like to send you full details. 


EPSYLON INDUSTRIES LTD Faggs Road, Feltham, Middlesex, England. Telephone: Feltham 509! 
A Member of the Stone-Platt Group 
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The Synchro units shown, made by R. B. Pullin & Co. Ltd, are 
sectioned to show how the stators are integrally cast in Araldite to 
provide maximum protection against the effects of extremes of 


temperature, humidity and vibration. The excellent machining 


properties of Araldite make possible a straight-through bore tech- 


nique, which eliminates errors in alignment and also permits the use 
of the smallest possible air gap between rotor and stator. High 
insulation and dielectric strength, remarkable adhesion to metals, 
and negligible shrinkage on curing make Araldite eminently suitable 


for use in the construction of precision electrical equipment. 


This photograph shows an 
.. ‘ A.E.W. electric oven, capable 
for casting high grade solid electrical insulation ° " of maintaining temperatures 


, Bie . within close limits, as used b 
for impregnatin tting or sealing electrical Pt} = : : ? 
pregnating, potting 8g .% R. B. Pullin & Co, Ltd. for 


windings and components » ™% 
g P S| es curing the Araldite-filled 


Araldite epoxy resins are used — 


for producing glass fibre laminates stators. 


for producing patterns, models, jigs and tools 





as fillers for sheet metal work 


as protective coatings for metal, wood and 
ceramic surfaces 


aie. Araldite Raaavarazp 


Araldite is a registered trade name 


CIBA (A.R.L.) LIMITED 


Duxford, Cambridge. Telephone: Sawston 2121 
AP463 
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FIXED FREQUENCY AND 


























MULLARD Basic Range of Fixed Frequency and Tunable Low Power Magnetrons. Only basic types are listed here. The design 
has been established for fixed frequency and tunable, c.w. and pulsed types from 5 to 10 Gc/s. 





TYPICAL OPERATION 


Mullard CV or VX Mode of Frequency 


Type Number | Type Number Operation | (Mc/s) A la 


JP5-04 ian _ |  §450-+4 30 <a 5 ae 240 | Duty cycle=0.005 
VX824IC_... 8800+ 30 ih ae 8 | 300 Duty cycle=0.4 
VxXBII4 ln... 9375430 ...| 10 50 | Forced Air Cooled 


FREQUENCY 





5000 to 6000 a Forced Air Cooled 
JPT6-01 ie 6000 to 7000 aoe Forced Air Cooled 
JPT8-OIB_... — 8000 to 8600 oe Forced Air Cooled 





JPT8-O! ... | VX8242 or: | 8600 to 9150 ove | Forced Air Cooled 





TUNABLE 


JPT9-Ol ... | ©V2420 ae 9150 to 9600 oe Forced Air Cooled 
JPT9-02 .-- | CV2421 ae | 9150 to 9600 a : d Duty cycle=0.05 
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TUNABLE 


A wide variety of small magnetrons has 
been designed and produced by Mullard 
for applications where low cost microwave 


signal sources are required. 


These magnetrons are supplied with per- 
manent magnet packaging. Their weight 
and size is comparatively small and they 


require only a 1 kV d.c. supply for satis- 
factory operation. 

The types intended for pulse applications 
have a high duty ratio and an output in the 
region of 25 watts, while the output of the 
c.w. types is in the region of 10 watts. 
The c.w. magnetrons can be amplitude 
modulated and are particularly useful 
where low frequency square waves are fed 
to selective amplifiers in test equipment. 
The mechanisms of the tunable types are 
constructed for easy operation and long 
service. Three different forms of tuning 
are available—thumb screw for manual 
operation, and gear drive or cam for 
cyclically sweeping frequency bands 
mechanically. 





Among the many applications in the power 
region for which these valves are specifi- 
cally designed are aerial testing and 
microwave bench equipment, microwave 
link transmitters, and radar beacons and 


transponders. cc? 


Write to the address below for details of 
these magnetrons and other Mullard ' ¥ 


microwave valves. 





Mullard 


MULLARD LIMITED 
GOVERNMENT AND 
INDUSTRIAL VALVE DIVISION MULLARD HOUSE - TORRINGTON PLACE - LONDON WC1 
TELEPHONE: LANGHAM 6633 WMVT 385 
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. anew BRITISH product 


~ SILICON 


99.9999 


of High purity 


@ Lumps F grace 150 
800 


e Rods 


e Monocrystals 


UPSIL Ltd 


A Pechiney - Uclaf Company Marshgate Lane - Stratford - London E. 15 
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Detail of radio crate 


showing Ralsin terminal 
blocks, injection moulded 


by Ward, Brooke & 


muted 


MARCH 


Co., 


1960 
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Tihdacleterednare 


the new insulator 


Ralsin (Nylon 11) combines all the long-established qualities 
of other polyamides— toughness, mechanical strength, high 
softening temperature and resistance to chemical action—with 
an extremely low degree of water absorption (1.6°% after 

400 hour immersion). This means that Ralsin is the first of its 
family to be a really satisfactory insulator, even in a 
saturated atmosphere or when completely submerged. 


Here are some facts : 
Volume Resistivity :- 3 x /0'4 ohm-cm for 
2.5 mm thick sample at 80°%, R.H. for 4 days. 
Dielectric Strength :- 64 kV/mm fora 
sample 0.1 mm thick. 
Power Factor:- 48 hours of total immersion 
in water resulted in an increase in tan d from 0.030 
to 0.045 at 1000 C.p.s. 


And in application, as in possible shape, Ralsin is amazingly 
versatile—it can, in fact, be moulded, extruded, coated, 
dipped or machined into almost any desired form, 

from terminal blocks to coloured tape, from capacitors to coil 
formers, from switches to screws, for use in all manner of 
electro-domestic, aircraft or sensitive electronic installations. 
Yet in the most complex shape or thinnest section, 

Ralsin remains stable both physically and electrically. 

But to do Ralsin justice, and to set forth all the relevant 
technical data of this outstanding polyamide, 

Brochure No. T/R/6 has been prepared and will gladly be 
sent on request. Please do not hesitate to write. 


WHIFFENS 


A member of the Fisons Group of Companies 


CHEMICALS FOR INDUSTRY 


Whiffen & Sons Ltd., Willows Works, Derby Rd., Loughborough, Leicestershire 
Tel: Loughborough 3141. Grams: Whiffen, Loughborough, Telex. Telex No. 34548 
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oS. Well-I’d Say: 
‘call in these 
Whitecroft 


_ people....’ 




















When it’s a question of 


The punctual supply—in large quantities—of Component 
Parts for the Radio, Television and Electronic Industries 
is our province. 

We specialise in all types of Wire Forming and Coiling and 
manufacture amongst our many lines Capacitor and 
Resistor Wires, Connecting Wires, Plug and Socket 
Contacts, Grid Wires, Anode Tabs and Pointer Arms, we 
are prepared to quote to any specification. 

Our long association with all the leading manufacturers in 
the Electronic Industries is our best reference and our 
experience in this highly specialised field enables us to 
offer a service unrivalled anywhere in Britain. 

WHY NOT GET IN TOUCH WITH WHITECROFT 
TODAY! 


component parts 


THE WHITECROFT PIN 


MANUFACTURING COMPANY LIMITED 


Whitecroft, Gloucestershire. Telephone: 300, 308, 309. Telegrams: Pinco, Lydney. 
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Rolaye 
that 
latch 

magnetically 
and 

‘hold 

without 
wet 


We call them 
REMANENT RELAYS. 


They make obsolete the 
use of hold-on coils and 
contacts and are eminently 
suitable for DIGIT STORE 
and REMOTE CONTROL 
applications. Fitted with 
cores having a high 
retentivity rating, they 
latch-up on receipt of a 
signal and remain so 
without power, until the 
core flux is cancelled. 

Two versions—types 3,000 
and 600. Fitted with a 
variety of coil windings 
and contact assemblies. 

We shall be glad to give you 
full specification details. 


ry MC REMANENT RELAYS 


TELEPHONE MANUFACTURING COMPANY LIMITED 
Relay Division 

Hollingsworth Works 

London S.E.21 

Telephone: GiPsy Hill 2211 
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SLIMMEST 


—6VEr 


illuminated digital indication device 
THORN ELEGTROLUMINESCENT INDICATOR BLOCK 


LESS 
than ; deep! 


This new Thorn Component is ideally 
suited for read-out applications with 
Digital Computors. The nature of the 
unit also permits it to be used as a 
progress chart and with the widest 
variety of equipment employing 
illuminated indicators singly or in banks. 
The device is a slim glass plate only 
17/64” deep with an array of 100 
Electroluminescent spots energized 
from a printed circuit bonded to the 
rear face. Figures, letters or any 
character can be built up by suitable 
combinations of connections which 
vary the pattern of the illuminated 
spots on the face of the indicator. 


The current consumed by each 
illuminated spot is a fraction of a 
milli-amp, the voltage required being 
of the order of 300 volts with a 
frequency range of up to 400 c.p.s. 
Thorn transistorized power packs 
providing such a supply. 

The Electroluminescent Indicator Block 
is available as a separate component or 
as part of a complete read-out system. 
Overall dimensions are 3” x 34” x 17/64”. 


ae 


Note the depth... 17/64” 











OOOO OOOO OOOO OOOO OOOO TOLEDO LEO OELOLODOOESO DESO DEOUSODOD OSES EOE SODAS OS ESOS OOD OOSSSOOOSOOO SOO OO SOOO CODES OSES OE DOOE COSCO CCCES 


Ms TITS 


MULTIPLE LAMPHOLDER 


When mounted in banks, the Thorn Multiple Lampholder (below) 
provides a clear legible read-out through variation in the pattern 
of illuminated Midget Panel Lamps. The bank of Lampholders 
can be overlayed with a sheet of ‘‘Plasteck” on which the 
desired characters are engraved—each 

character lining up with one 

filament. The cut-away 

illustration (left) shows the 

read-out system provided by this 

arrangement. Overall dimensions :— 

0.430” x 2.475” x 1.250” inc. terminals. 


THORN ELECTRICAL INDUSTRIES LIMITED, COMPONENT & CONNECTOR DIVISION, 
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDLESEX. TEL: ENFIELD 5353 
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Transistorized 


UNIVERSAL 
COUNTER 


TIMER 


This fully transistorized portable equipment pro- 
vides for a wide range of time and frequency 

Frequency Measurement measurement as well as facilities for counting, 
frequency division and the provision of standard 
frequencies. The facilities available are briefly listed 
below: 


Random Countin 
g TIME/UNIT EVENT (1 LINE): For the measurement 


of the time interval between two occurrences in a 

continuously varying electrical function in the 

range 3usec to 1sec. The time for 1, 10 or 100 
Frequency Division such events can be measured. 


TIME/UNIT EVENT (2 LINE): For time measurement 
in range 1usec to 2777hrs. of any interval defined 
by a positive or negative going pulse in any 


Time Measurement combination. 


EVENTS/UNIT TIME: For frequency measurement 
in range 30c/s to 1Mc/s over period of 0-001, 0-01, 


0-1, 1 or 10secs. Crystal accuracy +2 parts in 


Frequency Standard 
10°/week. For mains or 12Vd.c. operation. 


Full technical specification available on request. 
RANK CINTEL LIMITED 


PD CINTEL WORSLEY BRIDGE ROAD . LONDON - SE26 
HITHER GREEN 4600 


Sales and Servicing Agents: Atkins, Robertson & Whiteford Lid. Industrial Estate, Thornliebank, Glasgow ; 
McKellen Automation Lid., 122 Seymour Grove, Old Trafford, Manchester, 16 ; Hawnt & Co. Lid., 59 Moor St., Birmingham, 4. 
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VENNER 


VENNER Accumulators Koss ACCUMULATORS 





cy 
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A SERVICE 
FOR DESIGNERS 


ee 
TE S3SsS - 
VAP SNES ASF 





The possibility of a component change—due to shortage of 
supplies, increased costs or failure to meet specific conditions 
—is a problem facing every designer of electronic equipment. 
However, one basic component can be ‘tailor-made’ from the 


start, for LAB will supply the precise type of Resistor required, 





ex stock and at the right price. Write for full technical data, 


prototype samples and price schedules to :— 


THE RADIO RESISTOR CO. LTD., 


50, ABBEY GARDENS, LONDON, N.W.8 
Telephone: Maida Vale 0888 





OHMIC TOLERANCES 
CARBON RANGE rc 


1. Solid 10—10M 5% & 10% 
2. Cracked 1—500M 5% & 10% 

3. *High Stability 1—5OM 0.5% 1% 2% S% 
4. Variable 5K—2M _ 
5. V. High Resistance 50M—10'3 5% & 10% 
6. V.H.F. (Rods & Discs) 10—IK 1% & 2% 





WIREWOUND 
4. Rheostats — 
8. Vitreous 1% 2% 5% 
7. Cemented 5% & 10%, 


9. Metal Oxide 





] % 2% 5%, 




















*The ubiquitous blue (1%) grey (2%) ‘“‘HISTABS”’ 


Do you KNOW 

THAT the whole of the vast range shown under (3) can be 
delivered ex-stock in all preferred values. 

THAT Cracked Carbon Resistors (2) are more economical in the 
+5% range than Solid Carbon. 
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White and Riches Ltd 


—specify + WARMS A/C or D/C COMPUTING UNITS AND SYSTEMS 
for research, development and production in the fields 

of AUTOMATION, AERONAUTICS, MISSILES and SATELLITES 

to enable complex non-linear problems to be 


analogued with these advantages 
RELIABILITY, REPEATABILITY, FLEXIBILITY, HIGH RESOLUTION, 


FAST RESPONSE and HIGH UTILISATION 


The full range of units includes E/M SERVO, 
SERVO AMPLIFIER + LINE AMPLIFIER - RESOLVER AMPLIFIER 


t White And Riches Modular Systems 


awit 


a 


INERTIA SWITCH LTD 


offer a wide range of acceleration-sensitive devices. 
» SHOCK INDICATORS + OVERSPEED CONTROLS 


SWITCHES - PULSE OUTPUT UNITS 
DEVICES DESIGNED TO YOUR SPECIFICATIONS 


GAS RELEASE VALVES - 
* Axial, radial or rotary response. Momentary or holding contacts. 


Provision for adjustment or resetting. 


* Wide sensitivity range from -05g to 500g. 
Quick acting or damped to reduce sensitivity to superimposed vibration 


* Stability, accuracy and reliability assured by inherent simplicity of design 


and use of high quality materials 


{ White and Riches Ltd ; CHAncery 4037 


Telephone 
\ Inertia Switch Ltd : 
Telephone ; BURGESS Hitt 85661 


Head Office: 121 KINGSWAY, W.C.2 
CHAncery 3759 


VICTORIA ROAD, BURGESS HILL, SUSSEX 
A.1.D. and A.R.B. approved 


Works 
124 
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package-type TWT power amplifiers 
with NEC’s new long life cathode 


Production of traveling wave tubes at NEC began seven years 
ago and introduction of the package-type three years later. As 
chief supplier to Japan's complex network of microwave com- 
munications, NEC has become the world’s largest maker of TW 
tubes. With the high development costs amortized and large 
manufacturing capacity, NEC is now able to supply these tubes 
at well below usual prices. 


NEC’s new doped nickel cathode core material, a 10-year develop- 
ment, increases both emission and tube life. It has been 
thoroughly field-proven in disc-sealed planar triodes for 2000-me 
equipment of a large U.S. systems manufacturer (name on 
request). With its cooler operating temperature, evaporation 
rate of oxide is less than any other known core materials. 
This extends tube life up to 50%. 


Designers will appreciate the compactness these tubes will give 
to their systems and operators the reliability and economy. 
Tubes connect to standard IEC waveguide flanges and can be 
shipped from stock. For specifications please write to Tokyo. 


trequency 


4W76 


The 4W76 operates in the 4000-mc band and has nominal saturated 
power output of 10 watts. High amplification over a wide range 
of power levels results in small-signal gain of approx. 30 db. The 
band width at half-power points is 1400 mc, but the tube can be 
used in the frequency range of 2800 to 5000 mc. 


Typical Operating Characteristics at 4000 mc 

First Anode Voltage 2,640 V Saturated Power Output 12.5 watts 
Helix Voltage 3,220 V Smail-Signal Gain 32 db 
Helix Current ; Noise Figure approx. 25 db 
Collector Current VSWR less than 2 to 1 
Focusing Electrode Voltage -40 V (from 3500 to 4300 mc) 


NEC TRAVELING-WAVE AMPLIFIERS 


PERMANENT MAGNET FOCUSED AMPLIFIERS 

4W75 4000-mc band 1.5 watts 8W75 7000-mc band 1.5 watts 
4W76 ° "  §-10 watts 8W76 xi " §-10 watts 
6W50 6000-mc band 5-10 watts 11W17 11000-mc band 1.0 watt 


ELECTROMAGNET FOCUSED AMPLIFIERS 
4W85 4000-mc band 0.1 watt 4W72A. 4000-mc band 1.5 watts 
4W86 +4 . 1.0 watt 7W52 6000-mc band 5-10 watts 


Advantages of package-type 


NO focusing or impedance matching at installation 
NO dummy space for removal 
NO power source or current stabilizer for electromagnet 


<> Mppon Electric Company Lid. rorye, sopan 


COMPONENTS / SYSTEMS 
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ANOTHERMy (on eee UCCESS 


21 years’ Experience in Instrument Design! 
N EW — just released 
AM/FM Signal Generator 
5 INSTRUMENTS in ONE 
SURGAIET oot tee gone vo somouee MODEL 6IA 


the release of an instrument with 
facilities engineers have been awaiting 
for a long time. 

The instrument is an A.M./F.M 
SIGNAL GENERATOR WITH 
SWEEP AND CRYSTAL CALI- 
BRATOR. 


1. AM. GENERATOR 
Frequency ranges: 4-120 Mc/s. in 5 bands. 
R.F. Output: 100 mV. Monitored by 
crystal diode voltmeter. 
Calibration Accuracy: + 1%, 


. F.M. GENERATOR 

Frequency ranges: 4-7, 7-12, 70-120 Mc/s. 
3 bands. 

Calibration Accuracy: +-2°%, 

Deviation: Variable to + 100 Kc/s at 
400 c/s. 

Attendant A.M.: Not greater than | dB, at 

Ke/s deviation. 

R.F. Output: 100 mV. Monitored by 

crystal diode voltmeter. 


. SWEEP GENERATOR 
Frequency ranges: 4-7, 7-12, 70-120 Mc)s. 
3 Bands. 
Band Width: Variable up to | Mc/s. 
Blanking: A switch is provided for 
blanked or unblanked oper- 


ation. TRADE PRICE 
Attendant A.M.: Less than 2 dB. 


R.F. Output: 100 mV. 

. CRYSTAL CALIBRATOR _ = 
Crystal Socket may be selected by a front panel 
switch to allow the C.W. or A.M. generator 


section to be aurally checked. Crystals from 
1-11 Mc/s. can be supplied. 


5. AUDIO OUTPUT 
Approx. IV. R.M.S. at 400 c/s. 


Write for ful deaits: TAYLOR ELECTRICAL INSTRUMENTS LIMITED 


MONTROSE AVENUE, SLOUGH, BUCKS Telephone SLOUGH 2138! 
Cables: TAYLINS SLOUGH 


Credit Sale Terms—9 Monthly Payments of £5.13s.6d. 


Member of the vd] METAL INDUSTRIES GROUP OF COMPANIES 


— 
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Environmental testing 


and valves 


Type VEM. 5.2 
Vibrator 


ideally suitable for use in the reliability 
assessment of electrical and electronic 





components, and for fatigue testing and 
resonance examination, this vibrator will 
operate continuously at peak alternating 
thrusts of + 300 Ib. wt., within a frequency 
range extending from 10 c/s to 10 kc/s. 

By using a rigid moving system with no 
vibrating electrical connections, fatigue 


MARCH 


in the machine is eliminated; also, the 


electrical impedance is constant 


over the operating frequency range. 


SPECIFICATION 


Thrust 

Force Factor 

Excursion 

Frequency Range 

First ‘‘Table’’ Resonance 
impedance 

Weight of Moving System 
Maximum Input Power (continuous) 
Field Coil Supply 

Cooling 

Mounting 

Overall! Height 

Diameter 


The Company will be pleased to submit 
quotations for the supply of vibrators of the 


above type to meet your specific requirements 


Electronics Division: 


+ 300 Ib. wt. 

22 ib./amp. 

.25 inch (peak to peak) 
10 c/s—10 kc/s 

5 kc/s 

13 ohms at 1 ke/s 

5 Ibs 

2 kw 

1.8 amps at 240 volts d.c. 
Forced Air (centrifuga! biower) 
Vertical 

15 inches 

17 inches 


THE GENERAL ELECTRIC COMPANY LTD OF ENGLAND Telephone, Radio & Television Works, Coventry, England 


1960 


GEC % 
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Type 201, the newest precision wirewound 
resistor can be plugged into an Electro 
Methods type D2 socket. Gold-plated phos- 
phor bronze pins ensure strength with 
consistent low ohmic contact resistance, 
while the tough resin encapsulation will 
withstand extremes of temperature and 
humidity. 


RIVLIN 


for high precision resistors 


The standard range of Rivlin precision 
resistors are eminently suited to all 
applications requiring great accuracy, 
stability and low temperature coeffecient. 
Supplied to any tolerance up to + 0.1% 
of the nominal value, or 0.010, which- 


ever is greater. 


Type PC. 301 

RIVLIN, the name behind the resistors 
Type PC.301, the miniature precision s. preferred the world over for their 
resistor designed specifically for printed te accuracy, reliability, craftsmanship and 
circuit use. Phosphor bronze pins, ¥ 
spaced 0.3” to suit the standard Printed 
Circuit module, are silver finished for 
ease of soldering. The PC.301, which is 
unaffected by extremes of temperature 
and humidity, is designed to match the 
rapid development of modern Printed 
Circuits. 


prompt delivery. 


RIVLIN INSTRUMENTS LIMITED 


Doman Road, 
Camberley, Surrey. es 
Tel: Camberley 2507/8 ELECTRONIC ENGINEERS 
London Office: Tel: 


Swiss Cottage 3038 
eu 
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( he ere Bs at" 


x6 


BEFORE AND AFTER 


The Problem: to make a transformer interchangeable with an 
American transformer used in certain N.A.T.O. equipment. 


The Solution: with their knowledge of high vacuum technique 
Gresham engineers decided, in view of the high voltages involved, 
to cast the complete coil assembly in resin. 


The Result: a transformer that was lighter, more attractive in 
appearance and electrically superior to the component it was 
replacing. 


The background of knowledge and expertise which Gresham engineers have built 
up over the past 2! years is at your service—and no farther away than your telephone 


—to solve your transformer problems. 





TRANSFORMERS LTD. 


G R E . H A M ELECTRONICS DIVISION 


LION WORKS, HANWORTH ESTATE, FELTHAM, MIDDX. 
Telephone: FELTHAM 666! 
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OLE) 


DEVE LOPMENTS. CO. LTD. 


ULVERSTON NORTH LANCS Te/- Ulverston3306 





Delay Lines 


Concentric 
Piston 
Condensers 


Miniature 
Air Dielectric 
Trimmers 


Tempatrimmer 

Adjustable for 
Temperature 
Coefficients 


P.T.F.E. Stand-Off 
and Lead-Through 
Insulators 


Ceramic Stand-Off 
Insulators 


Multi-Tag 
Insulators 


DEVELOPMENTS (DEAL) LTD. ‘77° 


72-74, DOVER ROAD, WALMER, KENT. 


SPECIALISTS IN SUB-MINIATURE TELECOMMUNICATIONS COMPONENTS 
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| 7 COUNTERS GOUNTERS counters 


We offer 





a very wide range 


of standard counters 


for mechanical 


or electro-magnetic 





operation. 


Early information 


regarding your counting 


problem may well 


save time and money. 


Our expert knowledge 


is available to help you. 





ounti ng icinicsh sulla tied 
nstruments Ltd 


COUNTING INSTRUMENTS LTD. 5 ELSTREE WAY, BOREHAM WOOD, HERTS. Tel: ELStree 1382 (4 lines) 
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*K the case for perfect housing 


in electronics 


FOR CONTROL 


Desks and Panels 





Lintott fabrication serves the elec- 
tronic and nucleonic industries with 
Control Desks and Panels that 
enhance the operating scheme. 
Working in close collaboration with 
designers, Lintott produce units for 
all forms of process control, burner 
control, nuclear control, etc. This 
includes sheet metal work, surface 
finishing, flow diagram mounting and 
installation of instruments and 
switchgear. Perfect housing helps to 
sell your equipment. Let Lintott 
quote for construction on your next 
project. 


built to 





customers’ specifications 


Se TINTOTT 


FOR EQUIPMENT... 


a flexible system of cabinets 


Lin-cabinets provide a standard and yet completely 
flexible system for housing electronic and electro- 
mechanical equipment. They are designed to accom- 
modate any arrangement of components and any 
combination of chassis. Each unit is self-contained, 
with built-in cooling or heating facilities, and are suitable 
for slight pressurisation. The three standard drawers 
of 8”, 12” and 16” can be used in any combination to 
give a total height of 52” and any number of cabinets 
can be interlinked. Lin-cabinets are K114 approved 
for the three Services and lend themselves to many 
applications. Plan your equipment layout with Lin- 
cabinets in mind and enjoy low installation costs, 
low maintenance costs, with maximum efficiency. 


Data Sheet LC. No. |. 


A 4 @ 


. H. & E. LINTOTT LTD., Horsham, Sussex. Telephone: Horsham 3316 Telex 8746 
ery and at the AYLING INDUSTRIES GROUP London Office: GRAND BUILDINGS, TRAFALGAR SQUARE, W.C.2. 
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MICA 

MICANITE 

“SAMICA” 

“PAXOLIN ” 

*““PANILAX”’ 

SILICONE 

COPPER-FACED LAMINATES 
BUSHINGS 

EMPIRE VARNISHED MATERIALS 
LEATHEROID 

VULCANISED FIBRE 

PVC SLEEVINGS, etc. 


THE MICANITE & INSULATORS CO.,LTD., .21cs:u:23s0uy ©remer 
ay *9 are registered trade marks 


BLACKHORSE WANE, WALTHAMSTOW, E.17. TEL: LARKSWOOD 5500. 


TELEGRAMS: MYTILITE, LONDON, TELEX. TELEX 25183 <ai> 


MARCH 1960 = (Q) 133 ELECTRONIC ENGINEERING 





EE 19 138 for further details 


ANNOUNCING . . . 


THE NEW MARGON! TRANSISTOR POWER SUPPLY TF 1303 


YW Highly regulated and metered d.c. output, 
continuously variable from 2°5 to 24 volts. 

> Source impedance less than 0:01 ohm. Ripple 
less than 0°5 mV. 

BW Fully automatic power limiting of 500 mW, 
2 watts and 12 watts. Shunt stabilization 
prevents damage by overloads and short 
circuits. Js Floating output. 

Occupies less than half a square foot of 
bench space and weighs less than 10 Ib. 

Marconi Instruments now introduce a truly 
portable unit which provides a_ highly 


Export Department: Marconi Instruments Led., 
St. Albans, Herts. Telephone: St. Albans 5616! 


ELECTRONIC ENGINEERING 


stabilized supply for low-voltage circuits. 
One of its principal applications is the 
operation of transistor circuitry. It may also 
be used for meter testing, the operation of 
precision variable speed drives, ageing runs, 
relay and solenoid testing, and klystron 
filament supplies. There are additional appli- 
cations in the field of electro-chemistry. The 
rugged construction and shunt stabilization 
(preventing damage even by short circuits) 


make it particularly useful for PRICE £50 
educational establishments. 

For full details of this low-priced, reliable, 
Marconi-engineered unit, send for leaflet J169. 


Please address enquiries to 

MARCONI INSTRUMENTS LTD. 

at your nearest office: 

London and the South: Marconi House, Strand, London, W.C.2. 
Telephone: COVent Garden 1234 


Midlands: Marconi House, 24 The Parade, Leamington Spa. 
Telephone: 1408 
North: 23/25 Station Square, Harrogate. Telephone: 67455 
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in Digital Measurement 
Measure and compare digitally 


* §-digit resolution 
* Accuracy 0.01 


Ratio to external reference 


* < ; 
> s - 
Measures Absolute voltage 


* Automatic range changing with indication 
* Automatic sign selection with indication 
* High input impedance 


* Integral in-line printer drive 


@E) Ratiometer/Voltmeter 


BLACKBURN ELECTRONICS LIMITED 


BROUGH YORKSHIRE Telephone: BROUGH 121 





Specialists in :- 

CADMIUM PLATING, OLIVE DRAB and other 
NON-CORROSIVE FINISHES ON:- 

* TO GOVT. AND 


ALUMINIUM AND 
secirications | ALUMINIUM ALLOYS 


A.1.D. & A.R.B. . ° F 
APPROVED including og 


PRESSURE & SAND CASTINGS 


RADIANT METAL FINISHING CO., LTD. 


69 FAIRFIELD ROAD, BOW, LONDON, E.3. 
Telephone: ADVance 6131/2/3 
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SILIGUN 
CONTROLLED 


ALUIIFIERS 


NOW IN QUANTITY 


Here are some of the uses 


Silicon controlled Rectifiers 
are used in motor control; 
Relalhdcelamilelie me 

D.C. to A.C. conversion; 
frequency conversion ; 
phase-cantrolled D.C. power 
supply; static switching and 
many other applications. - 
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Rectifier Peak |Mean D.C.| Average Rectifier Peak Mean D.C.| Average 
Type: inverse | forward | Trigger Type: inverse | forward | Trigger 
voltage current power voltage current power 


volts : watts volts amp. watts 





CX10/25 25 O°l CX5/25 25 0-1 





CX10/50 50 0-1 | Cx5/50 | 50 0-1 
Cxioj75 | 75 O-1 | Cxs/75 | 75 0-1 
THESE CX10/100 || 100 0-1 | Cxs/!100} 100 0-1 
7) 7 maw gg, | eeCX10/150 0-1 | Cx5/150 0-1 


RATINGS CX10/200 0-1 | CxS/200 0-1 


CX10/250 0-1 4 Cx5/250 0-1 


CX10/300 0°l CX5/300 0-1 





























AKI 


Write for leafiet 


Associated Electrical industries Limited 


Electronic Apparatus Division 
VALVE AND SEMICONDUCTOR SALES 


LINCOLN, ENGLAND 
ASSOO 
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A.C. Supply Stabilisers 

Precision Motor Control Systems 

Test Equipment for Automatic Control Systems 
Chemical Process Control 

industrial Servo Controls and Mechanical Components 
Tools for Teaching Control Techniques 


Stabilised D.C. Power Supplies 


SERVOMEX 


ELECTRONIC ENGINEERING MARCH 1960 





EE 19 144 for further details 


The Teledeltos resistance analogue is used as a 2-dimensional form of 
clectrolytic tank for solving the field problems of electro-magnetism, 
mechanics, fluid flow, etc. It is of great significance for design work and 
ducation and provides solutions in the form of convenient field plots 
irectly on to the resistive sheet. 


Potentiometer measurement discrimination to — 0.1°,, 


The MC.47 is a more powerful addition to our range of speed controllers. 
iving roughly 4 H.P. at full speed. 

In this design, we have given special care to constancy of speed with 
uctuating torque loads, and the MC.47 is free from any resonances 

hen subjected to this test. Whereas the addition of flywheels has 
reduced the stability of some previous designs. the MC.47 

cannot be upset by any inertia load. 


Automatic protection for meter 

Flexible arrangements for ‘‘ current feed”’ 
Improved probe 

Compact, portable, low price 


@ 350 watts mechanical output @ “Droop” 10 r.p.m. 
@ Stability + 2 r.p.m. hour —hour constant load 
@ Speed range 0-7,500 r.p.m. 


Servomex Controls Limited Crowborough Sussex Telephone: Crowborough 1247 
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(GLISH ELECTRIC 


‘Cc’ CORES 





Pe Si dv f usi 
for smaller, lighter transformers | oc En oe. 


d h k : Easy to store and handle, their use results in 
and CNOKES ‘Excusn Evectric’ ‘Cc type transformer reduced assembly time. 


‘ , : . iat Transformers are up to 30°% smaller and lighter. 
cores are made from high-quality cold-rolled grain oriented silicon Transformers have lower losses, lower 


steel strip. A wide range of cores is available and these have been magnetising VA and lower leakage flux. 
‘ ae Cores are suitable for oil-filled, open-type or 
developed to meet the exacting standards of the electronic industry, resin-cast transformers. 


. : . : " : Cores are stable up to 250°C, 
for smaller, lighter and more efficient transformers and chokes. Posen tats anata thoen aindie. 


full details from 
The English Electric Company Limited, Transformer Sales & Contracts Dept., 
East Lancashire Road, Liverpool, 10. Telephone: AlNtree 3641 
ete As ANI 
THE ENGLISH ELECTRIC Company LIMITED, MARCONI House, STRAND, LONDON, W.C.2. 
WORKS: STAFFORD . PRESTON . RUGBY . BRADFORD . LIVERPOOL . ACCRINGTON 


TFL.39 
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Silicone-Glass Laminates 


KEEP LOSSES DOWN 


over a wide range of frequencies 











Silicone resin-bonded glasscloth laminates have excellent dielectric 
properties over a wide frequency range, low water absorption, 
excellent arc resistance and thermal endurance that permits 
operation up to 250°C. 

An important feature of these laminates is that they retain high 
insulation resistance under humidity cycling. 


Silicone-glass laminates are made as flat sheets, as tubes and in a 
variety of shapes. They can be machined without difficulty 
provided tungsten carbide tools are used and the cutting edges 
are kept very sharp. They may also be cut with abrasive disc 
machines. 


Applications include: printed circuits, coil formers and as 
supporting or separating materials in all kinds of electrical and 
electronic equipment. 


Typical Properties of Silicone-Glass Laminates 


Specific gravity 

Tensile strength, Ib/sq in 

Flexural strength, Ib/sq in 

Water absorption after 24 hrs immersion, % . 
Power factor at 10°c/s 

Permittivity, at 10°c/s 

Electric strength }” thick, V/mil 


eeeeeeereee 


The properties and applications of silicone-glass laminates are dealt 
with more fully in our booklet L 18 — please write for a copy. 


(US) MIDLAND SILICONES LTD 
(Associated with Albright & Wilson Ltd. and Dow Corning Corporation) 

first in British Silicones 

68 KNIGHTSBRIDGE - LONDON - SW1 .- TEL: KNIGHTSBRIDGE 7801 


Area Sales Offices: Birmingham * Glasgow * Leeds * London * Manchester 
Agents in many countries 
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meRvyn Battery 
<a smn RECORDER 


The ONLY Potentiometer Recorder that is both portable 
and self-contained — weighing just 17 Ib., complete 
with its own INTERNAL DRY BATTERY 
POWER SUPPLY 


Internal Battery Power supply has a life 
of 250 hours. 


Low Drift Transistor Chopper operating 
at a frequency chosen to minimise 
50-cycle interference. 


Battery-driven motor for the combined 
Potentiometer and Writing Drive. 


Transistorised amplifier and 
reference from Zener Diode. 


voltage 


Inkless Recording using 7-day clock 
mechanism. 


The ranges acceptable are from 0-5 mV 
up to 0-1 volt, by interchangeable Range 
Cards. 


Write for further information, 
mentioning ‘‘Electronic Engineering’’ to: 


WOKING SURREY 
ENGLAND 


Tel.: Woking 5200/3 
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THE ENGINEER 
BUYERS GUIDE 


1960 EDITION 
To be Published in February 


The 
latest 


Guide 
will 


Section of this 
edition contain 34,750 
suppliers entries arranged under 
2,650 classified product headings. 
Subscribers to THE ENGINEER will 
be sent one copy free on publication. 
Copies will also be on sale for 7/6d. each 
(postage 1/9d.) from 


Buyers 


The Manager— 


THE ENGINEER 


28 ESSEX STREET, STRAND, LONDON, W.C.2 
Phone: CENtral 6565 











Made easy and accurate 
with Servo Consulants’ 
Transfer Function Analys- 
ers and Automatic Nyquist 
Plotters. 


DG Serv 
Testing 



































These versatile instruments may also be used for : 
* AC Servo Testing 
* Mechanical input system testing 
* Hydraulic and Pneumatic Servo testing 


We also manufacture Very Low Frequency Generators, 
Process Analysers and a Standard Range of Servo Gear- 


Servo Consultants Ltd. 


For full 
10 Bouverie Place, London, W.2 


r 

‘ 

details - 

write to: s 
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L.1387/P &S 
(4 small & 4 large pins) 


L.1388/P & S$ 
(8 small pins) 


Current rating: 

Small pins 5 A. each, large pins 10A. 
each, for a 10°C. rise in temperature. 
Breakdown voltage: 

(With shrouds L.1404/5/6). 
Sea-level. At 68,000 ft. 
Between pins: 3 kV. 500 V. 
Pins toearth: 2.5kV. 500 V. 
Voltage proof: 2 kV. 


ET TT 


Max. working voltage: 
500 V. peak (in dry conditions). 


Contact resistance: 
Less than 2 milliohms. 


Insulation resistance: 
Greater than 2.5 x 10'° ohms. 


Withdrawal force: 8 oz./pin. 


Weights of mated pairs: 
L.1387 10 gms. L.1388 9-5 gms. 
L.1389 9.5 gms. 


TERMINALS INTERFERENCE FILTERS 
CIRCUIT PROTECTION DEVICES 


PLUGS & SOCKETS - RECEIVING AERIALS 
Regd. 


MARCH 1960 
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ACTUAL SIZE 


These items in our miniature range give three 
possible pin or socket arrangements, i.e. 4 
small and 4 large pins, 8 small pins, or 12 
small pins, each connector having a central 
earthing pin and polarising key. The sockets 
are gold- or silver-plated (-/Au or - Ag) 
beryllium copper, four-slotted to give re- 
silience and ensure good contact with the pins 
which are gold- or silver-plated brass. 


These miniature Unitors have been designed 
to carry out the functions of the standard 
Unitor on miniaturized equipment where 
space and weight considerations prevent the 
use of the larger type. Their purpose is, of 
course, the inter-connection of units in an 
assembly. 


Various pin combinations and arrangements 
are possible within the same chassis cut-out, 
giving a highly flexible method of obtaining 
an individual connector for each group of 


inter-connections. The moulding carries 
corresponding numbers on each side of both 
plugs and sockets, facilitating wiring and 
fault finding. 


L.1389/P &S 
(/2 small pins) 


Most ‘‘Belling-Lee"’ products are covered by potents 
or registered designs or applications 


BELLING ¢ LEE LTD 


GREAT CAMBRIDGE OAD 


Telephone : Enfield 3322 


ENFIELD, MIDDX 


+ Telegrams: Radiobel, 


ENGLAND | 


Enfield 
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10 B.A. to 
i’ BSF. 


Satisfactorily meets 
the following require- 
ments: Corrosion Resis- 
tance, Non-Magnetic, Excellent 
Electrical Conductivity, High 
Tensile Strength up to 85 tons per 
sq. in., Prevents damage cto surfaces 
to be locked together. Made to 
Admiralty Signal and Radar Establish- 
ment Spec. A.110000-Approved by 
RAE/RSP. 318 & RCL. 224. 
Supplied G.C.Q., A.I.D. or A.R.B. Released. Jam 


Prices and Samples on request. 


FORMERLY MARKETED BY 
DAVID POWIS & SONS LTD 





AT LAST, a sensible Diode Tester at a sensible price, small 
yet robust and packed with practical ideas. 
#* Will test all semi-conductor diodes, including Zener 


types. 

# The diode, once connected, need not be touched until 
its complete characteristics have been taken. 
D.C. RANGES COVERED : 

# Current: 5 amps to 50 micro-amps full scale. Voltage : 
3 volts to 1200 volts full scale. Full scale indicator lamps 
reduce reading errors, give increased safety. 

Both voltage and current ranges can be tailored to 
individual requirements. 


"Phone Walton 21302/3 or write for full specifications to 
R. E. THOMPSON & GO (Instruments) LTD 


MEASHAM TRADING ESTATE - WAL TON-ON-THAMES - SURREY 
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| 


SIZES : 23” to 8” 


UP TO 5000 CYCLES 
PROMPT DELIVERY 


also the new SYNCHROSCOPE and Phase 
SEQUENCE METER both up to 5Kc. 


and full range of Switchboard instruments 
Ask for illustrated Catalogue 


THE ELECTRICAL INSTRUMENT 
CO. (Hillington) LTD. 


HiLLINGTON GLASGOW 


ODL ODD IDD DL ILD ADA DDD DDD DD IDL DID DE DEO EDEL DID ODO III LI DDI 
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THE ONLY 


SUB-MINIATURE 


Made in England 


D. ROBINSON and COMPANY 


“3000 TYPE” RELAY 


The Hopwood—Par 
Type Pg relay although 
miniature, retains 
every possible feature 
of the “‘3000 Type” 
plus ceramic insulation 
and hermetic sealing. 
It can have up to 6 poles; twin 


or HD contacts and tags for 
PRINTED CIRCUITS. 


Tel: HOUnslow 6266/7 & 8338 
WRITE FOR LIST £1 


LONDON Road HOUNSLOW 


MIDDLESEX 








HIGH GRADE TEST EQUIPMENT 
BRITISH AND AMERICAN FULLY REBUILT 


AIRMEC Valve Voltmeter type 712. Frequency Range 30 cps. to 200 
mcs. Input Impedance, A.C. 2} megs. D.C. 38 megs. A.C. Volts 0-150 
D.C. volts 0-500. Resistance measurements 100 ohms to 100 megs. 
AUDIO OSCILLATOR type L.O. 800A. Frequency range 20 c/s to 
20 Ke/s 5 watts output. 5 watts output, distortion less than 2%. 
EQUIPMENT BY MARCONI! INSTRUMENTS LTD., 

**"Q"’ Meter type TF 329.F; 50 Kc’s to 50 me's. Type TF 866.A; 15 mc/s to 
170 me/s. 

Output meter type TF 340; 5 mW to 5 watts. 

Beat Frequency Oscillator type TF 195/4 frequency range 50 c/s to 
150 Ke’s. Complete with filcer, Attenuator | uV to | volt max. output 
2 watts into 50 ohms. 

Universal impedance Bridge type TF 373 D. 

Signal Generator type 762B; 300 Mc's to 600 Mc's. 


Write for complete list, now ready 
All Gear is Laboratory Tested and Guaranteed 


LESLIE DIXON & CO. Dep:. k 


214 Queenstown Road, Battersea, London, S.W.8 MAC 2/59 
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AMPEX AR-200 
a new 

all solid-state 

airborne or mobile 


data recorder : a : ee 


The new AR-200 is 35 per cent lighter and 57 per cent smaller than previous models... yet it 
functions reliably in the rugged environment of airborne data acquisition systems where minimum 
weight, volume and power requirements are essential. The AR-200 weighs just 90.5 pounds, takes 
1.6 cubic feet of space and performs to specifications at temperatures from -54° C to +71°C at 
altitudes to 100,000 feet. The tape transport is designed to withstand 15g shock and 10g vibration 
while recording up to 14 analogue or 16 digital tracks on one-inch tape. An Ampex engineer will 
be pleased to explain the many possible applications of the AR-200 recorder in your field. 
REDWOOD CITY ENGINEERING LTD., ARKWRIGHT ROAD, READING, | AMPEX | BERKS. 





OF ELC. COPIPIAR 


Illustration by kind permission of 
The M.O. Valve Company Limited 


ELECTRICAL 
ENGINEERS’ 
EXHIBITION : 


STAND No. 


THOMAS BOLTON & SONS LTD, 
BOLTON Head Office: Mersey Copper Works, Widnes, Lancs. Tel; Widnes 2022 
aw A London Office & Export Sales Department: 168 Regent Street, W.! 
cvs-s3t Sons © Telephone: REGent 6427. 
EE 19 157 for further details 


MARCH 1960 145 ELECTRONIC ENGINEERING 


€3 


ma 





EE 19 158 for further details 


SOLDERING EQUIPMENT 


by 


DCO 


(Regd. Trade Mark ) 


(iNustrated) 
4,” DETACHABLE 
BIT MODEL 
(List No, 64) 

& 
PROTECTIVE 
SHIELD 
(List No. 68) 


Supplied for all Voltages. Designed for Factory Bench Line Assembly 
Radio, T.V., Deaf Aid, etc. 


Write for Catalogues 


Manufacturers 


ADCOLA PRODUCTS LTD., 
GAUDEN ROAD, CLAPHAM HIGH STREET, LONDON, S.W.4 
Telephone: MACaulay 3/0! & 4272 Telegrams: Soljoint, London 


ELECTRONIC ENGINEERING 
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The choice... 


- 


ey 
: a * 


«+e Of the discerning engineer 


Type 43. A neat and com- Type 65. A larger version 
pact instrument offering 3.2” offering 5° of scale for a 34” 
of calibrated scale for a 24” body di . Illuminated 
body diameter. Wei ght version available. 

approx. 7} ozs. 





The Sifam Technical Representative 
will be glad to call and discuss your 
instrumentation requirements. Write 
or telephone now. 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. 
Leigh Court, Higher Lincombe Road, Torquay, Devon 
Torquay 4547-8. 











METEOR com winpers 


(SWISS MADE) > 


No gears to cause backlash 


For winding fine wire down to 
No. 52. gauge—arranged for single 
or multiple winding. The traverse 
is controlled by a magnetic tape. 
Extremely fine reversal 

settings by micro limit 

switches. Quickly set 

up and changed 

over. Automatic 

brake stops 

machine 

should wire 

break. 


Demonstrations arranged at 
our London works on request. 
Please write for leafiet. 
Sole Agents for the U.K.: 


ACBARS LTD. 


57A HOLBORN VIADUCT, LONDON, E.C.1.j CENtra! 2287/8/9-681 1/2/3 
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Miniature 
Electronic Components 


FULL TECHNICAL DATA UPON REQUEST 


AMPLIFIERS 


ARDENTE ACOUSTI LABORATORIES LTD 
8-12 MINERVA ROAD : LONDON : NWI Phone: ELGAR 3923(6 lines) Telegrams: HAILER LONDON 








MINIATURE STABILIZED 


POWER UNIT 


TECHNICAL SPECIFICATION 


Mains Input : 200-250v AC 

Outputs : Two 4-pin sockets 

Output DC Current : 0-100 mA shared between sockets 
Output DC Voltages : 150v 200v 250v 

Regulation : 015% 0°025%, 0-025%, 

Voltage stabilization Ratio : 0-1/5 0075/5 0-075/5 

Ripple : Less than 0-4mv RMS on full load 
AC Output : 63V, 2A at each socket 

Size : 54° x5} x5} PAMPHLET No. 1241b ON REQUEST 
Weight : Approximately 9} Ibs 

Delivery : Early delivery can be given 


Other voltages within the range 150-250v can be supplied to order. 
By means of simple links, one unit can provide any one of three output voltages. 


BARR & STROUD LTD. non tinnirs hoon matte, 5 
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Mechanical Relay Latch 


FOR 
P.O. TYPE 


3000 


This latchin device 
enables the B.o. 3000 
type relay to be held in 
the closed position when 
the coil is de-energised 
and until manually re- 
leased. 


; Does not impair the 
if you are concerned in versatility of the contact 


arrangements, nor affect 
any way with Automation , the normal mounting 
position. 
Planning, make sure you 
: a IMustrations show 3000 Type 
have a copy of the new s Relay fitted with ‘‘Remote”’ 
é WILL or *‘Local’’ release latch. 


Amphenol Publication ; / TRIP AND 


1EC2. Profusely illustra- j HOLD EITHER TYPE CAN BE FITTED TO 

ted In colour, this new book ON A.c. YOUR EXISTING 3000 TYPE RELAYS 
IMPULSE IN A MATTER OF MINUTES 

details a wide range of suit- 


P j » 
able Amphenol Con ors, c lease send for illustrated leaflet 





includes reference sheets for 


4 ian i zs ; 
ara weasel P feck Daves (. Rela y4 y, Lid 
sert specifications. Write for 4 , ; \ 
(DEPT. E:}) TUDOR PLACE .LONDON, W.1 


TELEPHONE MUSEUM 7960 ANGHAM 48?) 


your copy now. 





~ FOR EXPERT TECHNICAL PACKING, SHIPPING, 
Micro-Ribbon DOCUMENTATION AND INSURANCE, CONTACT: 


Connectors 


57 Series te TELEPHONE MOORGATE 9349 (2 lines) 


Available in cable- 


to-chassis and - 
i MERIDIA N SHIPPING & FORWARDING CO. LTD. 
ounting types. Unique ‘ribbon — a 


self-cleaning contacts ensure 


smooth extraction and insertion. 3, COPTHALL BUILDINGS, LONDON, E.C.2 








*‘MinniE—’ Connectors 
Quick-disconnect, multi-contact, WE SPECIALISE IN ELECTRONICS 
pinion “Peek Gullo end 
Panel Sinclipasdinn to. 4 constructions, Comprehensive Service from Works to Destination 
5 shell sizes and 17 insert arrange- 


sa WE COLLECT, PACK AND SHIP 








Miniature ‘AN’ EE 19 165 for further details 
Connectors 165 Series 


A miniature version of the standard 


‘AN’ Connector for aircraft in- SPECIALIST MANUFACTURERS OF 
strumentation. Pressure-proof and HIGHEST GRADE 


completely waterproof, mated or 


ai INSTRUMENT WIRES. 


COPPER AND RESISTANCE WIRES 
Trade Mark “MANGINSAX"—GENUINE MANGANIN 
— ENAMEL, SILK, RAYON COVERED 


P.V.C. POLYTHENE, P.V.C. MICROPHONE 
“INSUGLASS”’ THERMOCOUPLES, etc. 


AMPHENOL (GREAT BRITAIN) LTD. THE SAXONIA ELECTRICAL WIRE CO. LTD. 


Contractors to the Admiralty, War Office, Air Ministry 
Victoria Road, Burgess Hill, Sussex 
Telephone: Burgess Hil! 85616 (3 lines) ROAN WORKS, GREENWICH S.E.10 
Telegrams: Amphenel, Surges Wilt Grams: “SAXONIST LONDON” __ Phones: GREenwich 3713/4 


AMPHENOL-BORG ELECTRONICS CORP., Chicago, U.S.A. “GREENWICH CABLES & PLEXIGLES 
AMPHENOL CANADA LTD., Toronto 9, Ontario. 
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BRUSH 
QUARTZ ae 1 
CRYSTAL i | sai 


ci 


Brush Crystal Co. Ltd 








Powerbrie ey 


for a positive drive 4 


PowerGrip gives positive control at all speeds. 

The PowerGrip Drive is compact, stretchless and does 
not need lubrication, thereby reducing maintenance costs. 
Mechanical efficiency is close to 100% and the drive 
operates with gearlike precision. Available in 5 pitches 
and suitable for loads from fractional to 300 horse-power. 


Distributors in the United Kingdom and Northern Ireland— 


WILLIAM KENYON & SONS LIMITED 


DUKINFIELD, CHESHIRE 
Tel: Ashton-u-Lyne 1614/7 & 3673/6 





PG26 
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CLCELCEe 


AIR HYDRAULIC 
UNIT DRILL HEAD SERIES 1 
OVERALL WIDTH (with cover) ONLY ais 


Specially designed for light, high—precision work. 
Specification includes the following features... . 


% 4 SPINDLE SPEEDS—MAXIMUM 10,000 R.P.M. 
% INFINITELY VARIABLE FAST APPROACH AND FEED. 


%e RAPID OPERATION—FAST APPROACH AND 
RETURN AT RATE OF 12” PER SECOND. 


% VERY LOW AIR CONSUMPTION. 


View with cover removed. ' te DRILLING CAPACITY—4” IN ALUMINIUM, 4” IN 
STEEL. 


Write for full particulars to the Manufacturers 


W. J. MEDDINGS LTD. 


IPSWICH ROAD, TRADING ESTATE, SLOUGH, BUCKS. TELEPHONE: SLOUGH 22396 





Precision Parts in ow 


CUT COST OF ENGINEERING PRODUCTS 


PRECISION MADE TO YOUR SPECIFICATION 4 Thought about using 


GG MINIMOULDINGS __ SIZES FROM NEXT-TO-NOTHING UP TO Loz. f( © @ | ¢. ° 
are the product of a unique : | MINICASTS | 
high speed method of injection HIGH RESISTANCE TO ABRASION 2 


moulding which minimises in Zinc Alloy? 
shrinkage problems and dimen- HIGH DIELECTRIC STRENGTH in Zinc Alloy? 
sional variation of conventional : : There’s nothing to touch GG 
multi-cavity mouldings. Quan- TOUGH, SELF-LUBRICATING, etc. 5 MiniCasts for tiny “metal 
tities 50,000 to millions. Avail- r 4 parts — cost less because all 
able in all Thermoplastics. AUTOMATIC INSERT MOULDING —. @ iat Comet teat Goad aibie ace 

3 3 P either reduced or eliminated 


%& Send us one of your small assemblies for a * quick quote’ — it may surprise you! Send for free details today! 
* Diecasting made by new 


GEORGE GOODMAN LTD 3) i ee 
Kan | Supplied completely trimmed 
ready to use. 
ROBIN HOOD LANE - BIRMINGHAM 28 - Tel: SHIRLEY 4491 
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AN ANNOUNCEMENT 
FROM ULTRA... 


Since the Special Products Division of Ultra Electric 
Limited was formed in 1946, the demand for its specialised 
services in the field of electronic engineering has grown 
steadily. To meet the increase in the number and complex- 
ity of these commitments, a programme for expansion and 
re-organisation was recently completed and the Division 
has been re-formed as an autonomous Company known as 


ULTRA ELECTRONICS LIMITED. 


The Company has first-class facilities for research, devel- 
opment and production. Current activities include work on 
radio and radar system applications, magnetic amplifier 
servo controls, aircraft intercommunication, submarine 


detection, and computer peripheral equipment. 


The Continental Connector Division of the new Company 
manufactures the precision miniature multi-way connector 


of that name. 


LJ LT R ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON - W3 : Tel: ACOrn 3434 
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RESEARCH BEARS FRUIT 


Research into methods, research 
into materials enable the diversity 
of transformer and transduction 
products designed and manu- 
factured by Aero Transformers 
to be continually expanded. Why 
not consult us now with your 
transformer problem. 





Improved R.C.S.214 vacuum 
varnish impregnation process 
giving very low temperature 
gradients. 











AERO 
TRANSFORMERS 
LTD. 


229 SHENLEY ROAD, BOREHAM WOOD, HERTS. 
TELEPHONE: RADLETT 4921/2 
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siuver, GOLD and 


HODIUM, Components. 


Z of Electronic 


N CHROME 
the ideal decorative 
rts. (t has 4 pleasing 


and is easily clean 


Specialising 19 ° 
HARD GOLD piatin 
ATLAS SAT! 
established 5 


strument pa 
js durable 


is well 
finish for “8 
colour whic 
o BLACK 
ATLAS ELECTR nt or Fully 


j-brig 
ich in Matt, Sem to 
This finish 1" an excellent contrast 


: vi 
Polished see Chrome. 


ATLAS 


a WORKS LTD. 
ue Rd., Acton, London, w ; 
Telephone : ACOrn 1102 j 7 









































PUSH BUTTON STRIPS 


Available in units from 2 to 10 way, these Button Strips 
can be fitted with various contacts with Make, Break or 
Changeover action. All types of locking combinations are 
provided, including protection against simultaneous de- 
pressing of two buttons. Manual or magnetic release as 
required. Black or ‘Translucent White internally 
illuminated button tops, engraved if required. 


Write for descriptive leaflet: 


AUTOPHONE LIMITED 


539/547, Wandsworth Road, London, S.W.8 


MACAULAY 2381/2 
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Wirewound 
STANDARD RANGE — 


= 7 

MINIATURES Precision 
TYPES FOR PRINTED CIRCUITS— "7 
RESISTORS MADE TO _ SUIT Ri esi stors 
BUYERS SPECIAL REQUIREMENTS. of exceptional stability and 

reliability with temperature 

coefficients guaranteed. Made by 

THE STANDARD RANGE—0.1 Q to 4M () 


Stability—better than 0.02%. Lawrence 
Ratings—iW, iW, 4W, 1W and 2W 


Tolerances (set at 20°C.) 40.05%, 40.1%, Elect ronic $s 
0.25%, +0.5% and +1%. Matched pairs 53, Hornsey Road, London, N.7. 
and groups to closer tolerance. Telephone: NORTH 3445 
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ie Speed up winding! (7) 
| ( 9) THE LEXOR “DIS-BOARD” 


Sle Sp Ne | For Power Extension and Expansion Everywhere 


EX-STOCK 


KIN ETROL r= aig DELIVERY 


/ Wire down to 0°0004" dia. 30 
/ NO MORE BREAKAGES 

‘ STANDARD 

| “eae COMBINATIONS 


/ Write for pamphlet Full Literature and Price List from:— 


\/ KINETROL LIMITED | LEXOR ELECTRONICS LIMITED 


9 
a 5070 Trading Estate, Farnham, Surrey ALLESLEY OLD ROAD 





























xt) tx Rint 
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99-9999 7 


The production of semiconductors and of intermetallic compounds for thermoelectric 
devices has resulted in a demand for very high purity metals. To meet these 
developments, The Consolidated Mining & Smelting Co. of Canada Ltd., is producing 
the following metals to purities of the order of 99°9999% : 


BISMUTH - CADMIUM - INDIUM + LEAD - SILVER - ZINC 





These “TADANAC” Brand metals are available in the United Kingdom and Europe from 


HENRY GARDNER 


AND COMPANY LIMITED 


2 METAL EXCHANGE BUILDINGS + LEADENHALL AVENUE - LONDON : E.C.3 
Telephone: MANsion House 4521 


ia 





ATATATATACATA 
Poe Poe F.% D8 


whose Technical Service Department, backed by the full resources of the producers’ 
Research Division, will welcome enquiries. 


+ 








TATRA 





0.9438 ARRAS Y,.0,.0,.0,.0,.0,.0 0.0.00 
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SENSATIONAL 


TOOLING DEPARTURE 
PRODUCES BLANKS 


AT “KNOCK-OUT” PRICES... 


"CG ROS LAN D OF COURSE 


Crosland “new dy 
90% of tool cost. 





BREDBURY, Nr. STOCKPORT, CHESHIRE 
Tel: Woodley 2621 (3 lines) 


LONDON OFFICE & SHOWROOMS: 326/8 KINGSLAND RD., E.8 
Tel: CLissold 6701/2 
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jHaviarid 


are making 


Valea me iLeatslere 
the famous 
AMERICAN 


INTERNATIONAL T.IR. SERIES WHICH ARE 
ALREADY BEING USED IN VAST QUANTITIES 
IN AMERICA AND OTHER COUNTRIES 


i-E-R-C 
HEAT 
DISSIPATING 


VALVE SHIELDS 


International T.R. Series Shields reduce 


bare-bulb temperatures by 15% to 25°, 


International T.R. Series Shields 
eliminate vibration 


International T.R. Series Shields fit 
standard sockets 


International 
T.R. Series 
shields are 
available in 
various sizes 


Full technical information 
is available on request 


Joint service numbers 
have been allocated 


a 
650 
ARRARD = — 
ENGINEERING AND MANUFACTURING CO. LTD. 
Special Products Division 


23 Westminster Palace Gdns, Artillery Row, London, S.W.! 
Te‘ephone : ABBEY 465! 
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Insulated with 


TURNERS 


TURNERS 
PYROFLEX 


ASBESTOS LISTING TAPES 


Careful selection and purification 
of the fibres imparts superior 
electrical properties to 
“*Pyroflex’’ Listing Tapes. 

That is why “Pyroflex”’ 

will continue to satisfy 

the majority of electricat 
insulation requirements. 


“TURNERS” is the trade name of 


TURNER BROTHERS ASBESTOS CO LTD - 


MARCH 1960 


DURAGLAS* 


GLASS FIBRE REINFORCEMENTS 





Woven from continuous filament “E” glass yarns, 
Duraglas Tapes have an alkali content of less than 1%. 
Applications such as conductor insulation, 

coil wrappings and core bindings are but a few 

of the many fields where the electrical insulating 
properties of Duraglas Tapes are used to advantage. 

A comprehensive range of Duraglas tapes of 

various widths and thicknesses is available. 

Send for a copy of the Duraglas Tape publication 

ref. D1/175. 


ROCHDALE -* ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 


@lal’s 
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Non-ferrous 
investment 
castings 


SMITHS Autop Investment Foundry 
is ideally equipped to produce 
investment castings 

IN NON-FERROUS METALS 


A.LD. & A.R.B. APPROVED 


Enquiries should be directed to 


AUTOP 
FOUNDRY 


QMITHS =z 


OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. TELEPHONE: WATFORD 28522 
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Things 
looking up ? 


Business grows. Add a new 
machine. 

And grows and grows. Add a 
couple more. 

Sounds simple—till you start 
wondering where the money’s 
coming from. 

That’s where UDT comes in. 
UDT helps you replace old 
equipment, add new, out of 
income. Which often means it 
pays for itself out of increased 
profits. 

A nice businesslike way to do 
business. 

If you think UDT could help 
you, get in touch with the 
Manager of your nearest UDT 
office—the address is in your 
local directory. 


\\ an 
\\ LA ( 


\N f a r 


OP en. RE 


my 
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United Dominions Trust 
(Commercial) Limited 


United Dominions House, 
Eastcheap, London EC3 


~ 
> 
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SILIGONE/GLASS /ntermittent 


We are prepared to recommend our Silicone/Glass Mouldings 
for continuous service at 250°C or for intermittent service at 300°C 


oc 
a 250 SILIGONE/GLASS Ci wa can undertake ar argely 


determined by the design. 


{— 995° POLYESTER/GLASS fires nitren rch aol gaat 


increased thickness is recommended 
in larger sizes, say over | sq. inch 


¢— 200° GRU) eee... 


if design of the moulding permits, 
POLYESTER/GLASS | Sea that value can be halved. 

We are always glad to advise 

in the design stage of any moulding 
what is possible. Slots or 


PHENOLIC/ASBESTOS ee holes can usually be incorporated 


in cheeks of bobbins. 





These small mouldings are fully moulded, 
cured and post cured as necessary to 
impart best electrical and mechanical 

properties to the product. 


Anglo-American Vulcanized Fibre Co. Ltd 


CAYTON WORKS BATH STREET LONDON €E.C.1. cre 3271 Grams: PROMPSERV AVE, LONDON 
DELANCO WORKS e LEONARD STREET ° LONDON €E.C.2 


VULCANIZED FIBRE ‘ LAMINATED BAKELITE : LEATHEROID MICA - COMPOSITE INSULATIONS EBONITE PRESSBOARD 
PRESSPAHN : CLOTHS, TAPES AND SLEEVINGS PRESSED, TURNED AND MACHINED COMPONENTS 
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pease neat Spr siemens 


FE ten 
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TRCN TOP 


serving the right 3-pinta 


PSP TIM 


At the drop of a coin Honeywell switch 
assemblies are ready to serve milk 

from the Sankey Vendo. V4 Switches 
initiate selling; V3 Switches regulate 

the selling sequence; PL Switches select 
the flavour; BZ Switches flash the ‘sold out’ 
signal when the machine is dry 





At the touch of a button Honeywell Snap Action 
Switches keep the 3M THERMO-FAx All-dry copier 
running smoothly. V4 low torque Switches 

are actuated by a single sheet of paper to control 
the lighting: BZ Switches maintain the machine's 
conveyor belt on an even level 


ER MULE SE PPE AON Te EA TN 


feeding the copy paper through 


Honeywell Micro Switches 


Today’s most efficient mechanical servants are made See you on Stand M5 at the 

to work by Micro Switches from Honeywell’s Int. Automatic Vending Exhibition 
wide range. Reliable even after prolonged use, these ee oe 
tiny devices initiate sequences, carry them through, WRITE OR SEND THE COUPON TODAY TO 
ensure smooth running. Whatever your switching Diino: aeaaes 
application, you can obtain from Honeywell Middlesex WAXlow 2333 

the finest Micro Switches backed by a fast-acting Please Send Items Ticked 

sales and engineering service. Highly qualified Catalogue . . . V3 Switches 
engineers in 10 Honeywell U.K. Branch Offices 


Catalogue ... V4 Switches 
2 , i ‘ ' Catalogue ... BZ Switches 
give advice and assistance ... the kind of service 
that really satisfies! 


: 
| 


NAME 


POSITION 


ADDRESS 


a a 


Honeywell 
iH] Fiat oe Couttol 


an en ee ee Gb em ee os es nn tn en ews os 


SINCE 1665 


fl 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Bl ed 30 On ee -) -  O) ee 
EXPERIMENTAL CHASSIS 


a 


Today, almost every Government Research Establishment and commercial 

organisation in Great Britain is using ‘“‘LEKTROKIT”’ because this eliminates 

delays associated with prototype chassis. 

No longer need time and money be expended on drawing effort and laborious metal-work, 
now that the components of ‘“‘LEKTROKIT’’ can be taken from stock and assembled in a 
few minutes to provide a chassis ready for wiring. 

The basic chassis is readily converted to an enclosed unit which may be rack-mounted if so 
desired. The NEW HALF-LENGTH components are ideal for constructing compact units 
or test-meters etc. 

All parts are so designed that complex assemblies may be built up and pre-punched Chassis 
Plates for valvehoiders permit the speedy re-arrangement of circuitry. 

And don’t forget that LEKTROKIT is suitable for small production runs! 


Send for further details to:— 


ACRE COIS 
INDUSTRIES 
LIMITED 


MARCH 1960 ELECTRONIC ENGINEERING 





EE 19 187 for further details 


*Produced to the stringent K114E Specification, 

CD 7118.2 is the commercial type number of 

British Joint Services’ Oscilloscope CT 414, 
Ref. No. 6625-99-943-1632. 


For 

Full details 
and 
Literature 
Write to: 


it’s crystal clear! 


Crystal markers, accurate to better 
than 1 part in 105, permit really precise 
velocity calibration. 


SOLARTROM 


* 


Dual-Trace 
Measurement Oscilloscope 


The Solartron *CD 7118.2 is the most versatile dual-channel 
measuring oscilloscope in production today. The two DC to 
7 Mc/s “Y’ input channels have constant bandwidth characteristics 
from 100 V/cm to 100 mV/cm with higher sensitivities provided 
by AC pre-amplifiers ranging to 3 mV/cm at 2.5 c/s to 100 Kc/s. 
The main amplifier rise time (“Y1’ or “Y2’) is approximately 50 
millimicroseconds. 

The time base is continuously variable over the range 0.3 uSec/cm 
to 3 Sec/cm, up to ten times “X’ expansion giving a maximum 
sweep speed of over 30 cm/ySec. A calibrated 3,600° control 
permits instant resetting inside the 10 uSec to 10 mSec trigger 
delay range and an 0.5 uSec signal delay line is permanently in 
circuit for ease of viewing pulse leading edges. 


The Solartron Electronic Group Ltd. Thames Ditton, Surrey. Telephone: EMBerbrook 5522 


ELECTRONIC ENGINEERING 
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Y 
iIERS 


290 ma | # | 50 amps 


MEAN FORWARD CURRENT »_ ; 7 


Forward Current Ratings 
from 250 mA to 35A. 


Low reverse currents. 

Low forward voltage. 

Suitable for high temperature operation. 
P.1.V. up to 400 v. 


Available from production. 





Joseph Lucas Ltd 


elephone 


GREAT KING STREET - BIRMINGHAM 19 


ELECTRAL HOUSE, NEASDEN LANE, LONDON N.W.10 


A Ss t ary ee soOse ica (ind , 
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Make — 


IDyhnebee! 


Er ty 
RADIO 


your 
starting 
point 


are engineered to your requirements 


In the finest quality zinc-coated steels and finished 
in high-relief hammer stove enamel; other finishes 
available to your_own particular specification. 


For dispelling 

residual heat in this 
leader cable ground 
equipment console for 

a British automatic 
aircraft landing system, 
MURPHY RADIO 


(Electronics Division) 
xe 


tinental equipment. — feos installed a Woods 
de S 


Aerofoil fan. 


* Cable-entry or socketry at any level. 


¥ 


3 


it 


* Frames pre-punched for 


FOR ELECTRONIC EQUIPMENT WOODS OFFER 


* Liftioff side doo 


Short casing Long casing 

Aerofoil fans, Aerofoil fans, 
3.8”, 4.8”, 6” and in 11 sizes from ek 3°, 44° and 
8.5” diameter. 6” diameter. ™ diameter. 


Centrifugal fans, 











May wesend you Specification Sheets? 


[D-BY-PASS©) "WATFORD - HERTS. WOODS OF COLCHESTER LTD 
Watford 22351 Telegrams: Datum, Watford Braiswick Works, Colchester, Essex. Colchester 5111 


Fan manufacturers since 1909 
A member of |JLT| Group 
An associate company of The General Electric Co. Ltd. of England 
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Don’t tell me how it’s done—I’ve nearly got it! 

Of course you don’t need help, racking your brains is half the fun—and if you get 
really stuck you can always look at the diagram on the bottom of the box. 
Puzzles in industry are a different matter. The tangles that have to be 
straightened out in the development of a new product can be anything but fun, 
and a little specialist help on the details can be very welcome. 


Service to industry 


We are specialists in design for mass-production and we also 

design and mass-produce to special requirements. 

Here are some of the development problems we’ ve tackled. 

Relays and Coils for the Aircraft Industry 

Motors for Hair Dryers & Domestic Appliances 

Coils, Solenoids and Harnesses for the Automobile Industry 

Motors and Solenoids for Washing Machines 

Mechanisms for Electric Razors 

Coils, Solenoids, Transformers for Computing, Automation 
For further information, write to Dept. 1.3 and other Industries. 


OLIVER PELL CONTROL LTD 
CAMBRIDGE ROW, WOOLWICH, LONDON S.E.18 TELEPHONE: WOOLWICH 1422 
Telegrams: Olipel, London, S.E.18 TA2671 


RECO. TRADE MARK 
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‘DIGITRON 


TYPE DISPLAY 


NOW MINIATURISED 


FOR INSTANTANEOUS 
CLOSE-RANGE READOUT 














THE GR.10. W 



































Full Size 


OTHER SIDE-VIEWING 
DIGITRONS INCLUDE: 


DIGITRON GR.2.G 


Designed to display ‘‘plus’’ or 
unambiguous sign display. 


DIGITRON GR.i0.G 


The original DIGITRON—providing a clear numerical 
readout up to 50 feet over wide viewing angles. Ideal 


for audience readout. 


DIGITRON GR.A4.G 


A recent introduction to the DIGITRON range, the 


‘minus"’, this tube will 
find many applications in digital equipments requiring 


In many digital applications it is often wasteful of valuable equipment space to employ 
the larger types of numerical indicators. The equipment design may call for a much 
more personalized type of display such as that required for contro! consoles, desk 
equipments, and similar layouts. 

It is with these applications in mind that we introduce a newcomer to the 
DIGITRON range. 

Whilst retaining the basic construction of the standard GR.10.G numerical 
indicator tube, the GR.10.W, being wire ended, can be soldered directly into the circuit 
and enables the designer to make full use of the display area by mounting these miniatures 
immediately adjacent to each other. This represents a considerable improvement in the 
readout facility at close range. 

Like previous DIGITRONS, the numerical design of the GR.10.W is ‘‘human 
engineered’’ to eliminate readout error and again numbers are visible over wide 
viewing angles. 

The miniature side-viewing GR.10.W withits robustconstruction, vivid presentation 
and its ‘‘no base’’ facility represents a big step forward in miniature display techniques. 


Full Size 


SS SOS 
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~ 
= : 
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GR.4.G displays }, 4, 3, or | in vivid numbers styled 
for easy readout. Suitable for applications concerned 
with monetary display. 


May we send you full information on the DIGITRON range 












































of display tubes. Write to:— 


TECHNICAL SERVICES DEPT. 


ERICSS 


ERICSSON TELEPHONES LIMITED 


E120—68 


ELECTRONIC ENGINEERING 


HEAD OFFICE 
















































































































































































TUBE DIVISION 
BEESTON, NOTTINGHAM 


% Digitron is an Ericsson trade mark 


22 LINCOLN’S INN FIELDS LONDON w.c 2 
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TRANSISTOR ENCAPSULATION 


at 
SEMICONDUCTORS LTD. 


Messrs. Semiconductors Limited are using 
SLEE Projection Welding Machines for this 
delicate operation. The patented frictionless ». 
Head Construction is responsible for the phe- 
nomenally high speed follow-up, which out- 
standing feature permits the use of welding 
pulses down to | or 2 milliseconds at a 100 KVA. 
This example from our range of Precision Spot 
and Projection Welding Machines is typical of | 
the wide and specialised application to which 
our equipment is being applied. Over 80% of 

all welders and synchronous timers supplied to 
the Radio Valve & Instrument Industry during 


the last 4 years were made by this Company. os 


SPECIALISED PRODUCTS : at 
GLOVE BOXES CLEAN ROOMS ATMOSPHERIC CONTROLLERS |= PLENUM ASSEMBLY BENCHES 
SOUTH LONDON ELECTRICAL EQUIPMENT CO. LTD. 


Lanier Works, Hither Green Lane, London, S.E.13 
Lee Green 4814-5-6 


$a 





Voltage Regulating Transformers 
and. Line Voltage Regulators 


from 250-580 VA Models 41 and 42 
% Universal fixing centres 
% Choice of ganged or automatic models 


THE NEW MODELS 71,72 from 1.5to2.5KVA 
Self-aligning brush gear 


(PATENT PENDING) 


% Universal fixing centres 
% Choice of ganged or automatic models 


Delivery from stock 


Details available from :— 
THE BRITISH ELECTRIC RESISTANCE Co. Ltd. 
Queensway ° Enfield - Middlesex Telephone : HOWard 241! 
Telegrams : Vitrohm, Enfield 
BR 1364 
EE 19 194 for further details 
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Apply ELECTROLUBE lubricants to 
all SWITCH CONTACTS and BEAR- 


1 ae ING SURFACES of turret tuners, 

e ] e plugs and sockets, controls, gram 
ya motors, tape recorders, etc. 

: ELECTROLUBE lubricants are a 

British discovery—a scientific prepa- 


art ration—not “just another switch 
} cleaner’. 
ELECTROLUBE lubricants stay effect- 
nyt ive for months. 

my 

of 
{ { 7 

ELECTROLUBE Brand No. | for light 


' current applications, reduces fixed 
00 : and relay contact resistance, stops 
® 


BRAND 


LUBRICANT 


audio interference, increases h.f. and 
Lf. gain by 3 dB etc. 


ELECTROLUBE Brand No. 2 for 
sparking contacts and heavier current 
duties, operates under difficult con- 
ditions, reduces wear on con- 
tactors 3 to 5 
times; increases Available in plastic 
No. / 22/- nett trade life of battery SNORKEL 
No. 2 33/- nett trade Motors 8 times. Container 


SUPPLIES ONLY THROUGH ELECTRICAL WHOLESALERS 
ee) Electrolube and Snorkel are Regd. Trade Marks of 
: “ ELECTROLUBE LTD. 16 Berkeley Street, London, w.l 
~- 24 hour ANSAFONE service Te/: HYDE Park 050! (5 lines) 
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DRAWER 3 


Its future efficiency and prosperity affect UNIT 


* “I’m the wife of a man in your industry. 


me - as well as you! Please take note of 
these spanners - and watch out for future — 
Berinkle products.”’ Enamelled 


Enter non-magnetic, gold plated GREEN 


BERYLLIUM COPPER SPANNERS a 


First of a NEW RANGE of equipment by Brandauer. 42° HIGH 
Heat treated. Non-magnetic. Can be used with impunity in a ? oa 
volatile atmosphere. Vital for radio and electronic 
engineers adjusting assemblies where the movement of a + 
ferrous spanner is unsuitable. Withstand corrosion. ‘ 
Hard gold plated. Set of six spanners, 0.BA—11.BA, in Contains 54 of these drawers, 
plastic wallet £2.2.0. These gold plated Beryllium each 5” wide 3” high 11}” long. 
copper spanners are proof that 54 dividers and 54 drawer cards 
with each unit. Extra dividers }? 


6d. each. 
ERINKLE 
PRODUCTS £ | 8 DELIVERED FREE to 
ENGLAND, SCOTLAND and WALES 


standard SEND FOR SAMPLE DRAWER 


mens oe N. C. BROWN LTD. 


©. GRANDAUER & CO. LTD. Get. 1663 EQUIPMENT WING . HEYWOOD . LANCS. 
Telephone: Heywood 69018 (6 /ines) 
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401 New John Street West, Birmingham 19. Phone: ASTon Cross 3818 
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\Birch/ 


REGISTERED TRADE MARK 


VITREOUS 
ENAMELLED 
RESISTORS 


FERRULE END TYPE 
(JOINT SERVICE — TYPE APPROVED) 
9 SIZES — 10 to 250 WATT 





Fully vitrified porcelain former, winding 
80/20 nickel chrome wire. High rating, 
liberal safety margin and tolerance. 


WIRE END TYPE 
7 SIZES — Ij to 30 WATT 


Axial or radial leads, tinned, securely 
fixed to the unit and capable of support- 
ing the weight of the resistor, which can 
therefore be soldered in to equipment. 


The specially developed enamel of these resistors, fuses to an 
intensely hard, high gloss surface giving complete protection to 
the winding under the most adverse conditions. The enamel is 
completely inert at all times and free from crazing, which allows 
wires of the finest procurable gauges to be safely employed. 
Hence a wide range of resistance values is available in each size. 


Write for List No. 190 





Teaoe w@aee 


H. A. BIRCH & CO. LTD. 
WOOD STREET, WILLENHALL, STAFFORDSHIRE 


Telephone WILLENHALL 494 * 495 * Grams WILOHM WILLENHALL 


LONDON OFFICE: HERGA WORKS, WALLINGFORD ROAD, 
UXBRIDGE, MIDDLESEX Telephone: UXBRIDGE 5211 
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SENDING 
LEVEL-STANDARD 


TYPE SNNI 


For accurate calibration of electronic level meters. 


—0 to 15 Mc — 
— ACCURATE — 


EASY TO 
OPERATE 


@ Accuracy of output level better than 1% in the entire 
frequency range. 


@ Incremental readings up to +1% with 0.1% accuracy. 
@ Response time below |.5 seconds. 

@ Protected against overloading. 

This new Sending Level-Standard is a high-precision 


instrument for accurate calibration of level meters and 
measurement of their frequency response. 


eee poe —/) 


SIGNAL 
GENERATOR 


























69.4.18 


Typical set-up for calibration of a level meter at low 
levels. Accurate measurement of the level meter 
frequency response is conveniently made by keeping the 
level meter indication constant and using the incremental 
facility of the Type SNNI to read small variations in the 
output level. 


OUTPUT LEVELS ACCURACY 

0 dB/0.274 V =274 mV 0.5% from | ke to | Mc 

—9 dB/0.775 V=275 mV 1% at d-c and from 10 cps to 

—I! N/0.775 V=285 mV 15 Mc 

across a 75 ohm load or 1% accuracy up to 25 MHz 
open-circuit with 75 ohm termination 

INPUT IMPEDANCE 

OUTPUT IMPEDANCE 75 ohms 

75 and 37.5 ohms BATTERY OPERATED 

depending on the mode RMS-READING 

of operation OVERLOAD PROTECTED 


Write for complete information 
Radiometer offers a line of 50 different instruments such as 


AF OSCILLATORS 

R-L-C BRIDGES 

SIGNAL GENERATORS 
VACUUM TUBE VOLTMETERS 
WAVE ANALYZERS 


ELECTROCHEMICAL 
INSTRUMENTS 


RADIOMETER 


72 Emdrupvej, Copenhagen NY-3, Denmark 
Represented in Great Britain by 
Livingston Laboratories Ltd. 
Retcar Street, London, N.19 
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(COS aos 5 


870 PRODUCTIONI 
TIMERS) 














ELECTRONIC PROCESS TIMERS 
FOR AUTOMATION 








DELAY 
RELAYS 











EFFICIENT 


COMPACT 


ECONOMICAL 








(RELAYS| 


FOR 
INFORMATIVE G@ 
SWITCHING 
AND POWER 
HANDLING 





Cheat bug 





HILTON BLEC RIC Co.,LTD. 
; r-WELCVERNAMPTES 


775 
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TELEPRINTERS, 
PERFORATORS, 
REPERFORATORS, 
TAPE READERS 


Terminals and V.F. Telegraph multi-channel units; Testing 
Equipment Telephone Carriers and Repeaters; Signalling 
Rectifiers and Relays, Transformers, Transmit and Receive 
Filters; Repeating and Retardation Coils; Racks, Relay 
Bases, Uniselectors, Remote Control Transmitters, British, 
American, and German Equipment. 


BATEY & CO., GAIETY WORKS, 
Akeman Street, Tring, Herts. 
Tel.: TRING 2183 and 2310 
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VARIABLE 
TRANSFORMERS 


MODEL B-5 


Input voltage 230V., continuously variable 
output from 0-260V., current rating 5 amps. 
The Model B-5 is of advanced mechanical 
design offering long life, moderate temperature 
r’se, high efficiency and linear output voltage. 
Direct-reading dial with large white numerals. 
Supplied complete. 


PRICE £9 





Delivery is immediate from stock 
32A, COPTIC STREET, 
LONDON, W.C.I. 


R elda R adio 
Telephone: MUSeum 9606 














RESISTANCE WIRES AND TAPES 
of highest grade 


Fully complying with relevant British Standards 
in 


Nickel Chromium 
Nickel Chromium tron 
Copper Nickel 
Pure Nickel 


Stainless Steel 
and 
Fine Titanium 


Resistance wires supplied down to 0.0006" 
and with characteristics 
suitable for vitreous enamelling | 








ALLOY WIRE CO. LTD. 


Lawrence Lane, Old Hill, Staffs. 
Telephone: Cradiey Heath 66775. Telegrams: Wireloy, Cradley Heath 
EE 19203 for further details 
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Specialists in the manufacture of Wirewound Potentiometers for over 
30 years. COLVERN LIMITED are the foremost producers of these 
components in the United Kingdom. 

The extensive range of types in constant production eomprises: 


. d Potenti ters from 1 to 15 watts 


rating and including multi-ganged types 
7 wirewound featiemee and 
variab conform to British Joint Service 
RCS/121 and Lir2r. 
cn ceremenstze ie de of Precision ey rere 
uding Helical and Cosine types, many incorporat- 
ing the exclusive COLVERN Cam-correction Device. 


TYPE CLR4201 

SEALED OPICAL POTENTIOMETERS 

Designed to op under climatic 
conditions and to meet the uirements of 


British Joint Service Specifications RCS:121. The 
potentiometer is housed in a mineral filled 








ih 
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So Simple and speedy to fix 





1. Cut tube 
to required 
length 











2. Roll clamping 
rings on to tube. 





< oa Cn : 





U7) 


3. Lubricate 
interior of tube 
ends with paint 








Y/ hy ends with, pain 





in the —— 

FORMS TO BRITISH INTERSERVICE 
SPECIFICATIONS RCS.121 AND RCL.121 
STYLES RAC-RA CLR 4239), RAE-RAF 
CLR.5237) HUMIDITY CLASS Ha. 


OTENTIOMETER 


Type CLR.26/o0o MULTI-TURN Helical Potentio- 
has been developed primarily for mechanical drive 
and use in servosystems. Supplied in the popular 10-turn 
version, or with any number of turns in the helix from 3 to 
20, standards being 3-5-10-15 and 20 turns. The precision- 
ground stainless stee! shaft is mounted in ballraces givi 
@ smooth torque of 1-1 oz./in. and the machined 
duralumin base has a locating spigot true with the shaft. 
SPECIFICATION: 
Rating: 0.4 watts per turn. e Resistance Range: 
10Q-10kQ) per turn. 
Resistance Tolerance: Standard,is%. Best 
Practical,+ 1%. 
Absolute Law Accuracy: Std.,+0.25%\ 10- 
ipec.,+0.1 turn 
Max. Working Volts Spindle/Track roooV D.C. 
7 Resistance Angle Tol.:i1°. @ Max. 
ting Torque: 1} oz./in. 
Min. Angle between Taps: 90 
Max. Ganged Sec 22 


TYPE Roses 
SAcinally develoned t Radar Gunnery Equi 
or ry Equi 
ment thie Potentiometer is undoubtedly the 
most accurate Potentiometer in quantity 
ducti In addition to = in Elec- 
tronic Computing it is an ideal instrument for 
use as a laboratory standard. 
SPECIFICATION: 

e Rating: 10 watts. e Resistance Range: 
1000041 §0hQ2. e Resistance Tolerance: 
Standardi 5%. Best Practical,i 1% 

Law Accuracy: ek & 
Max. Working Volts Spindle/Track: 
roooV D.C. e« Effective Resistance 


Angle: 315°+.25°—0o°. 
Mechanical Rotation: 360° cont. e Max 


lec. 
Seerding Torque: 8.5 oz/in. 
Min. Angle tween Tapes: ro’. 
Max. Ganged Sections: 4. 


COLVERN LTD., SPRING GONS., 
ROMFORD vrs ronrono on ESSEX 


Telegrams @ Cables COLVERN PHONE ROMFORD 
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4. Roll clamping 
rings into 
Position, 








PRIRIQUARD 
cine conlilie 


Flexiguard not only eliminates 
bunching and untidiness, but 
speeds and simplifies Cubicle- 
to Door wiring, for like all 
Insuloid products it’s exactly 
right for the job. The flexible 
P.V.C. tube can be cut to any 
length, internally radiused brac- 
kets give complete protection 
from chafing and are available 
from }” to 2” internal diameter. 











Photograph by kind permission 
of South Wales Switchgear, Lid., 
Blackwood, Monmouthshire. 


Proved in all 
parts of the 
world. Flexiguard 
has become stan- 
dard specification 
for most pro- 
gressive Switch- 
gear Manufac- 
turers. 


SIMPLIFIES 
SPEEDS AND 
PROTECTS 
CUBICLE TO 
DOOR 
WIRING 


Find out about these other Insuloid products AS 


Adjustable Saddles SAS S 


ingle Screw Adjustable 


Saddles Cradleclip, Plasklip, Busbar Insulation, Type 


NX, X & CY Clips. 


Write now for free sample and comprehensive 


literature. 


INSULOID MANUFACTURING CO. LTD. 
Sharston Works, Leestone Road, Wythenshawe, Manchester 


Telephone: WY THENSHAWE 2842 and 
Come and see us on Stand 78 at the A.S.E 


2 
.£. Exhibition, Earis Court. 
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Supplied with standard coverings of cotton, 
silk, rayon, enamel, LEWMEX (synthetic 


LEWCOS 


Insulated resistance wires 


THE LONDON 


for resistors in instruments, radio, 
television, electronic and control 
apparatus and many other 
applications. 


%& Available over a range of sizes in 
VACROM (nickel-chrome) 80/20 or 15%, 
and EUREKA (cupro-nickel). All con- 
form to BSS 115/1954. 


A technical information and advisory service is 
offered. 


ELECTRIC WIRE COMPANY AND SMITHS LIMITED 





LEYTON : 


LONDON : Ero 








© Q-MAX” 
SHEET METAL PUNCHES 


eee 


e 


Se — as 





Patent No. 619178 and Patents 
pending. 

Round, Square and Rectangular. 

The easiest and quickest way of 

punching holes in SHEET METAL. 


UST OF SIZES AND 
PRICES ON APPLICATION 


SOLE LONDON 
DISTRIBUTORS OF 


ELCOM 


MINIATURE 
MULTI-WAY PLUGS 
AND SOCKETS 


ig om 


A full range of connectors from 2 to 
33 way, proven in use by the 
electronic industries of the world. 














“ Q-MAX ” 
MODEL G.D.O.-2 
GRID DIP OSCILLATOR 


An ideal instrument for the deter- 
mination of tuned circuit resonant 
frequency, tuning transmitters 
without application of power, for 
the determination of coil mutual 
and stray inductances and both 
fixed and stray capacitances. Covers 
1.5 to 300 Mc/s in eight ranges. 
PRICE 15 Gas. Complete. 


iMustreted | 
| CATALOGUE | 

available | 

on request 














| 25 HIGH (meg LONDON, W.C.!I 
L z el.: 


HOLborn 6231/2 
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ELECTRONIC ENGINEERING 


A SECOND EDITION oF A 
POPULAR AND IMPORTANT WORK 
FROM 








PITMAN 











ELECTRONICS 


By A. T. Starr, M.A., Ph.D., etc. 


2nd EDITION 


Specially written by Dr. Starr to cover the requirements 
of the syllabus for the subject of ‘“‘Electronics’’ in the 
University of London B.Sc. Engineering Degree; this 
book will also prove valuable to students taking other 
courses at this level and such professional examinations 
as those of the |.E.E. and the British Institution of Radio 
Engineers. In this second edition there is a fuller 
description of semi-conductors and transistors in the 
light of recent advances. High-frequency valves such as 
the klystron and travelling wave tube have been intro- 
duced and recent examination questions have been added. 
Price 35/- net. 


PITMAN 
PARKER ST., KINGSWAY, LONDON, WC2 


From all booksellers 
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LEVELL| PORTABLE TRANSISTOR INSTRUMENTS 
TRANSISTOR TESTER rye rms 


Measures the current gains of PNP and NPN transistors, the values 
of resistances, and the leakage currents of diodes, transistors, and 
low voltage electrolytic condensers 

Collector Current Ranges : 0.5, 5, 50, 500 mA 

Current Gain Ranges : 100, 250, 500 

Resistance Ranges >: 0-50k , 0-500k Q 


Price with batteries : £ | 7.0.0 
MULTITESTER wee rm: 


Transistors and transistor circuits may be tested with this instrument. It contains a transistor | kc/s oscillator and a sensitive transistor A.F. 
voltmeter of 150mV f.s.d. The A.C. current gains of PNP and NPN transistors may be measured at D.C. currents from 0.5mA to 0.5A. Provision 
is also made for measuring the leakage currents of transistors, testing diodes and resistances, measuring D.C. and audio voltages and the 
oscillator output. Price with batteries £33. | .6 


A.C. MILLIVOLTMETER ree rm2a 


Measures 50zV to 500V on 12 ranges from |.5mV f.s.d. Response 
+3dB from 6c/s to 250kc/s, +0.1dB from 30c/s to 30kc/s. 
Input impedance 1.8MQ and 20pF on 1.5V to SOOV and 0.5M 
min. and 65pF max. on |.5mV. Output for C.R.O. Gain up 
to 80dB available as amplifier with 2V output. Low noise level. 
Low microphony. No hum. Price with batteries: £36.0.0 


LEVELL ELECTRONICS LTD. 


10-12, ST. ALBANS ROAD, BARNET, HERTS. BARnet 5028 

















What wery Engintly MULTICORE solder 


Mbbibltl NAW sre 
° || ee 


ERSIN MULTICORE 5-CORE SOLDER 5 - SAVBIT TYPE 1 ALLOY Atade under sole 


ALD. dt 62 flux, inco rated British Licence of Patent No. 721,881. 
at ee Coe ee ire Savbit Type 1 alloy was developed after 


-— . 
in Ersin Multicore 5-Core Solder, is very effective ‘oa ; 
on heavily oxidised surfaces and often allows the : extensive research in the Multicore 
use of a lower tin content alloy. Ersin Multicore Laboratories into the main causes of bit 
s-Core Solder is supplied on 7 Ib. reels in wear. It incorporates a small percentage 
g standard gauges and 6 alloys. Even gauges of copper which prevents absorption of 
from 24-34 8.w.g. are available ‘in 2 alloys on i ‘ copper from tift bit into the solder alloy. 
1 lb. and 4 Ib. reels. } : After prolonged tests, it was found that 


the life of soider bits was increased by 
up to 10 times. The speed of soldering 
is not affected. 


SPECIAL ALLOYS 


4 special alloys can be supplied for 
particular purposes: 
Comsol with a high melting point of 





PERCENTAGE OF LEAD (rire rome or ueao 327°C 
ot ae re “ss 4“ 


CONSTITUTION OF 
ALLOYS OF ERSIN 
MULTICORE SOLDER “ 


The diagram oes 

that all the standard ¥° \" > : ; : 

alloys of Ersin Multi- "| Pst 71 PRINTED CIRCUITS ie (Pare Tin) alloy, with 2 auhing 

core Solder have a ee bo He i es ee ere ee Leafiet P.C.L. 101 gives full details L.M.P. alloy, with 2%: silver content, 

a ERG, 16-9 OB Be is oe Sepsis Pree of a complete soldering process which melts at 179°C for silver- 

eating they are pasty Eeiager eae nt developed by Multicore Laboratories coated components. 

Squid states Practical B tees aaa for printed circuits. 

experience has shown E ee ase ea ge ; 

that there are advan- j Bee sea J ; , P 

plastic range ca for PERCENTAGEOF TIM , ue | . PUSLIGATIONS 

stic range, e.g. for saat POINT OF TIN 2320) . 3 7 P ss 

tag jointing where the which may occur with other alloys where Laboratory engineers and technicians 

use of 60/40 alloy there is slight vibration while the solder =; o's mney wo tate oe leer ade > A 

obviates fractures is setting solid. i . of Pe omeg Fs wally It contains deta 
e on melting points, gauges, alloys, etc. 


296° 
T.L.C. alloy with a melting point of 
oe ag is made from tin, lead and 











MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD. HERTS. * 








Tel: Boxmoor 3636 (4 lines). Grams and Cables: Multicore Hempstead. 
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| WHY PICK ON US? 


eee a2 question with many answers 


F 0 R ECO N 0 M Y, because specialisation always tends to reduce 
prices. 

The Broxlea well planned factory, housing the latest equipment and 
an enthusiastic and highly trained labour force, concentrates on 
contract work for the Telecommunication and Electronic Industry. 
Broxlea charges for cable forming, assembly, wiring, relay adjusting 
and pre production work are normally lower than your own loaded 
production costs. If you want good work economically done and 
delivered promptly as promised, you should contact Broxlea 
Development Department. 


BROXLEA SERVICE 


ELECTRONIC MANUFACTURE, ASSEMBLY, WIRING, ETC. 


View of the Brozlea Works— 14,500 aq. ft. of ultra modern factory 
epace, 15 miles fromcentral Londonon the A 10 road to Cambridge. 


Trusted by the people 
you trust 


Below are some famous names— 
firms who entrust work to 
Broxlea:— 

Bell Punch Co. Ltd. 

Bristol Aircraft Ltd. 

E. K. Cole Ltd. 

Cossor Radar & Electronics Ltd. 
Dewhurst & Partner Ltd. 

Elliott Bros. (London) Ltd. 

E.M.I. Electronics Ltd. 

Enfield Cables Ltd. 

English Electric Aviation Ltd. 
Evershed & Vignoles Ltd. 

General Electric Co. Ltd. 

General Precision Systems Ltd.— 
Air Trainers Link Division 
International Computers and 
Tabulators Ltd. 


Marconi’s Wireless Telegraph Co. 
Ltd. 


The National Cash Register Co. Ltd. 
Plessey Co. Ltd. 

Pye Ltd. 

A. V. Roe & Co. Ltd. 

Siemens Edison-Swan Ltd. 


Standard Telephones & Cables 
Ltd. 


Telephone Manufacturing Co. Ltd. 
Texas Instruments Limited 


Tube Investments (Group 
Services) Ltd. 
Witton-James Ltd. 


you will be in good 
company if you, too, 
trust Broxlea. 


BROXLEA PRODUCTS LTD. (A.I.D. approved), BROXBOURNE, HERTS. Hoddesdon 4455 
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The NEW Stabilized Power Unit 


for bench or rack mounting 


Here is a new low 

impedance Stabilized Power 

Unit suitable for a 

variety of applications 

in laboratory and 

communications. 

Precision built for long life. 

OUTPUTS: 

0-250V., 50mA. in one sweep. - 

(Ripple < 1.0mV. Impedance < 3) ‘ TYPE A.3!1 Mk. ll 

150V. negative at 1.0mA. PRICE £46-4-0 

6.3V. A.C, at 4A. (End fittings £1. 10.0. extra) 
DELIVERY: EX STOCK 


Electronic Measurement and Control 


Write for illustrated leaflets to:—- BOULTON PAUL AIRCRAFT LIMITED - WOLVERHAMPTON +: ENGLAND 





are chosen by the 
TRIK ELECTRICAL CO. LTD. for use in their 
TRIXADIO PASSENGER ANNOUNCEMENT SYSTEM 
fitted in Comet Jet Airliners 


[ | 
FORTIPHONE TRANSFORMER DIVISION (DEPT. 1 92 MIDDLESEX ST. LONDON €.,1. 
EE 19213 for further details 
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ee 
pe, 


A COMPACT HIGH PERFORMANCE INSTRUMENT FOR 
RESEARCH & DEVELOPMENT 
LABORATORIES 


Production Testing. Maintenance and Servicing. 


SPECIAL FEATURES TV Service. 


Linear time-base iy from | »«Scm Frequency—compensated attenuator 


to 500 mS/cm. Full 6 cm trace at all permits accurate voltage measurement FULLY CALIBRATED MODEL 303C 


frequencies. Cont exp from 100 mV to 600 V. 
gives 60 cm trace length. NOW AVAILABLE 
Built-in integrator circuit allows rigid 
Te . synchronisation from TV. frame pulses. Voltage Range 100 mV/cm to 300 V/cm Accuracy 
New sync. circuit holds the display 5° 


rock-steady at all speeds. Frequent Time range | uSicm to 100 mS/cm 


edjustment le enasssssary. Design and construction provides Accuracy 5%. VERNIER permits continuous 
extreme accessibility. Any component adiustment of Sweep Time 
part can be replaced without difficulty. j P ¥ 


Send for full technical leaflet Wave 01 Ms 


WAVEFORMS LTD., Radar Works, Wallisdown, Bournemouth, Hants. LIMITEO— 
Winton 6606/7 








Constant Bandwidth push-pull signal 
amplifier of high sensitivity handles Efficient ventilation keeps components 
D.C. to 10 Mc/S (—3db at 6 Mc's). cool and ensures long term reliability. 
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VALVE BASES (Stems) 
G FA "4 S » in Lead and Hard Glass 
e VALVE SLEEVES 


a a i QUARTZ CRYSTAL CONTAINERS 
iedeiinamieahe Chain Sprockets, FILAMENTS (HEATERS) re arena 


Generated Gears, !2 to 100 DP, 
to finest tolerances. Servo drive 





We specialise in short runs to customers’ specifications 
We invite your enquiries, also for other Glass Parts for 
mechanisms and complete the Electronics Industry. 

assemblies. Specialists for 


nearly thirty years in precision DAY-IMPEX LIMITED 


instrument gears. For Progress Works, Brune! Road 


prototypes or quantities— Eastwood Industrial Estate, Southend-on-Sea, Essex 
Telephone: EASTWOOD 525296/7 








SEND TO CINETRA 


A.I.D. APPROVED PH I L-T ROL 
SOLENOIDS 


New 6 Page Leaflet (No. 
108) now available. Covers 
small and medium solid core 

Quick Delivery— types including new types 
Solenoids are normally 45, 35, 36 and 37 


despatched same day as receipt | seND FOR YOUR COPY 
of order NOW 
[INETR! MANUFACTURING CO LTD 





12 OVAL RD LONDON NW 1 PHILLIPS CONTROL (G.B.) LTD. 
GULliver 2353 & 4085 Dept. G7, Farnborough, HANTS. Tel: Farnborough 1120 
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No, we shall not be silly and claim that our castings are as flawless as a piece of 
16th century Venetian Glass. But we can go this far: we can say that just as the 
old master craftsmen got great satisfaction out of doing a job as well as it could 
possibly be done, so do we. That is why so many customers whose castings 

must have a fine skin which will readily anodise put their trust in Great Bridge Foundries 
PRECISION CASTINGS IN ALUMINIUM, GUN METAL, GREY IRON, ETC. TO ALL SPECIFICATIONS 


Phos. bronze and gun metal solid and cored sticks always in stock 


THE GREAT BRIDGE 
FOUNDRY CO. LTD. 


Sheepwash Lane Great Bridge - Tipton 
Staffordshire Telephone: TiPton 2914-5-6 





A Member of the Triplex Foundries Group 





MUREX ‘siINCOMAX’ PERMANENT MAGNETS 


are used in this CROMPTON PARKINSON 
120° MOVING COIL ee 
GALVANOMETER 





The use of the ‘Sincomax’ technique in 
producing this co-axial magnet enables the 
120° arc to be obtained easily. The com- 
bining of the soft iron and magnetic 
material provides a stable, high energy 
product in small volume. 

For technical information on the design, 
performance and characteristics of Murex 
Permanent Magnets write for a copy of the 
Magnet Catalogue. 





MUREX LIMITED (Powder Metallurgy Division) 
RAINHAM ~- ESSEX - Telephone: Rainham, Essex 3322 
Telex: 28632 Telegrams : Murex, Rainham-Dagenham Telex 


London Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.1 EUSton 8265 


Photograph by courtesy of 
Crompton Parkinson Ltd. 
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KEARFOTT 


SIZE RESOLVER 
fora is range of 
computing applications 
and position control 


Pullin Kearfott precision resolvers to BuOrd size 11 stan- 
dard with two separate phases on the stator and two phases 
with common terminal on the rotor. 

Output is a sine and cosine expression of rotor angular 
position. Applications include the rotation of rectangular 
co-ordinates or interchange of rectangular and polar 
co-ordinates in computer work and precision phase shifting. 


Type |IR1I3N4 high impedence 
Type IIR2ZN4 low impedence 





Electrical Characteristics IIRISN4] TIRZN4 





Input voltage at 400 cycles, volts 
Input current, milliamps 

Input power, watts 
Transformation Ratio 

Voltage gradient voits/degree 
DC resistance rotor, ohms 

DC resistance stator, ohms 
Phase shift degrees 

Residual voltage total, millivolts 
Residual voltage fundamental, millivolts 
Electrical Error, minutes 
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Wilkinsons 
for R ELAYS P.O. TYPE 3000 


BUILT TO YOUR SPECIFICATION 
Contacts up to 8 changeover 


cx DELIVERY 


+ Qui 
» 
W Alep PRICES 


MAGNETIC COUNTERS 


Counting to 9999 7 
2-6v D.C. 15/- each post 1/6 Ay 
High Speed Type No. 100c 35/- 

post 1/6 

High Speed Counter with Zero 

Reset 45/- post 1/6 


sie git ay 


VEEDER-ROOT MAGNETIC COUNTER Loong A purpose 
type with zero re-set. 800 counts per minute up to 999999. 48 voit D.C. 
55/- post 2/6. 

RACKS—POST OFFICE STANDARD. 6 ft. high with U-channel 
sides drilled for 19 in. panels, heavy angle base, 4 ft. |0 in. also in stock. 
VARIABLE TRANSFORMER 230 volts A.C. 50/60 cycles. Output 
infinitely variable from 0-270 volts 9 amps. Brand new £15 carr. 12/6. 


RESISTORS EX STOCK IN QUANTITY WIRE WOUND, 
HIGH STABILITY CARBON ETC., BEST MAKES AT LOWEST 
POSSIBLE PRICES 


QUANTITIES * CALLERS r WRITE FOR 
AVAILABLE WELCOME LISTS 


L. WILKINSON (CROYDON) LTD. 
19 LANSDOWNE RD. CROYDON SURREY 


Phone: CRO 0839 Grams: WILCO CROYDON 


























52 Onno 
7 54 54 
TERMINAL 
CONNECTIONS 
Ss Ry 


R. B. PULLIN & CO. LTD. 


PHOENIX WORKS 
GREAT WEST ROAD . BRENTFORD . MIDDLESEX 
Cables: PULLINCO-WESPHONE LONDON Telephone: [SLeworth 1212 
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A. C. SOLENOID TYPE SAM/T 


Now fitted with stainless steel guides - six times the life 
Continuous 14 ozs. at }” 
Instantaneous to §4 lbs. 


Larger and smaller 
sizes available 


Also — Transformers to 
7 kVA 3 phase 


A. WEBBER LTD. 


Phone: 67-4065 


18, FOREST ROAD, KINGSWOOD, BRISTOL. 
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PLASTIC 


East 30723 
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H. Pens 4 Co. Ltd. London, Liverpool, Birmingha 


in Copper, Aluminium, and Al 


3 oN : 


ie preg: Baris ‘ Mh TEE dabei worn 
74 nih oe 1] Bice i 





small capacity 
Injection Moulding Machines 


The APM Company are specialists in the field of small capacity thermo- 
plastic moulding machines for experimental work, small production 


runs, Educational and Laboratory work and small component mouldings. 


Our new range of machines include :— 


APM 22 — redesigned 3/4 oz capacity, hand-operated machine 
with interchangeable cylinders and a selection of vices. 
APM PORTABLE —a completely portable injection moulding 


machine of new design for jointing, sealing, riveting and plugging on site 


APM 28 — New 1 oz capacity hydraulically operated machine 
capable of 200 shots per hour at pressures up to 29,000 ib/sq. in. 


ADAPTER UNITS — Pneumatic or hydraulic adapter units 
to convert the APM 22 and APM 21 machines to power operation. 


for literature and prices write to 


ASMIDAR PLASTIC MOULDING MACHINES LIMITED, ‘ ned ya 
————— 
: pea ne 68ST TOS 


10 Tachbrook Street, London, S.W.1. Tel: ViCtoria 5554 


CRA ills Baar a Com 
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A NEW 
OSCILLOSCOPE 


th PHILIPS 


CR ol ol OF— 


- ; eae PRODUCT OF 
A general purpose instrument for pulse techniques, a ae PHILIPS, EINDHOVEN, 
television, electronic computing, radiation measure- ~ HOLLAND 


ments and similar applications. TECHNICAL DATA: 
The response of the Y amplifier is extremely good, Y Amplifier: Time base: 
Sensitivity: 75 mV/cm; 15 calibrated time scales between 


with a signal delay of 0.3uS > voltage and ume Frequency range: 3 c/s to 14 Mc/s (—3dB) 0.2 usf/em and 10 ms/cm (X2 and X5) 


measurements are easily made. X Amplifier: Mains Supply: 
Sensitivity: | V/cm; 110, 125, 145, 200, 220 or 245v A.C. 
Frequency range: DC to 800 kc/s (—3dB) 50 — 100 c/s. 

Sole Distributors in U.K: 


RESEARCH & CONTROL INSTRUMENTS LTD. 


Instrument House, 207 King’s Cross Road, London, W.C.1. TERmuinus 2877 








For the first time— 
a GIANT new reference work... 








Over_1,400 pages 

Encyclopedic 

Dictionary of Ay 

. gel cs Over 1,400 illustrations Yj, = POWER FACTOR 
5 j OF OVER 

ENGINEERING Over one million words 7 


Over 14,000 entries 











By Robert I. Sarbacher Sly i WV ddddlddd 


You cannot hope to remain completely up to date without : , For use in welding cir- 
this inexhaustibie compilation of modern terms and : i cuits, to give exception- 
definitions, equipments, elements, components and systems ally high current output. 


A quick-look-up and you know your answer, definitely Intermittent rating. 


and authoritatively. No wonder this Giant alphabetical : 
work, presented after twelve years’ preparation, has One of many types designed by us 
established itself as the one essential book for all f to meet special conditions. Used 
: Sp Re - by leading shipbuilders and motor 
engineers, physicists and scientists. {£8 net car manufacturers throughout 
CLASS A the country. 
INSULATION 


easy ment pl 1-3kVA Send us details of your requirements 
The , te Co — —our technical staff is at your disposal 
19-23 Praed St., London, W.2, From all booksellers 


hasarranged a special instalment PITMAN 
he . 
rs cp andor, Wiese Parker St.. Kingsway, AYRES ROAD, MANCHESTER I6 


them today for a special Order London, W.C.2. Tel: TRAfford Park 1827 




















cw 3200 
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}” Centrifugal 


A 


cool and 
calculated 


KEITH BLACKMAN 


Cooling problems, even in the smallest and most complicated 
assemblies, are not new problems to Keith Blackman who 
have made a calculated study of fans and their uses for over 
76 years. Write for publication No. 41/3 describing several 
interesting fans and blowers suitable for the electronics 





6?” Axial 6” Propeller 














small fans and blowers 


Centrifugal - Axial - Propeller 


Keith Blackman Ltd 


MILL MEAD ROAD - LONDON NI7 
Telephone: TOTenham 4522 1409/952 


MARCH 1960 
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ddd 

52% saving in time wr 

money in addition to avoid- 

ing production so ay why 

and wastage of materials, is . 
really something. , pa gr de C rad le C | I p 
simple for each of the t 

cradle sizes has a wide scope really IS 
in cable carrying capacity, MGIC: Li} a! 
and Cradleclips are so strong, f 

there’s no cg os a or 

At every stage of switchgear caer 
production and wiring con- wiring 
tracts, Cradleclip brings out- 

standing advantages. 


, s 

%& Cuts wiring time : forget all the other ‘ 

by 52% ‘ benefits 4 
%& Combines high *~.__ Per: 

speed fixing with 

simplicity and 

security. 
%& Brings a new versatility, compactness and neatness to 

your wiring. 
%& Completely insulated and suitable for all climates. 
%& Electrical and mechanical security in all conditions. 
%& Proved in wiring installations throughout the world. 





cradleclip | 


“ Cradleclip” is a Trade Mark the property 
of Insuloid Manufacturing Co. Lta. 


TWICE AS GOOD.. TWICE AS QUICK . 
WHEN YOU WIRE WITH CRADLECLIP ! 


Proof of facts about how you can save money on wiring 

with CRADLECLIP is contained in our Time and 

Motion Study Report which is available now at your request. 
Send for fully descriptive literature on the Insuloid 
Cradleclip Wiring System now and find out about the other 
Insuloid time and money saving products. 


INSULOID MANUFACTURING CO. LTD. 
Sharston Works, Leestone Road, Wythenshawe, Manchester 
Tel: WYT 2842 & 3163 
Come and see us on Stand 78 at the A.S.E.E. Exhibition, Earls Court 
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ensure 
foolproof contact 


Versatile and reliable, Keyswitch relays set 
the standard for design robustness, sensitivity 
and extremely efficient operation—even under 
the most hazardous operating conditions. 


Boe 
OF RELAYS 


IMMEDIATE 
DELIVERY— 
EX-WORKS 


Special combined circuits fitted with 5 amps 
microswitch and 9 standard 0.3 amp contacts. 


RELAYS FOR ALL PURPOSES can be supplied 
to customers’ requirements for:- 

AUTOMATION 

COMPUTERS 

BATCH COUNTING & PHOTO-ELECTRICS 
TELEPHONY & INTERCOM SYSTEMS 
AUTO-TIMING & AUTOMATIC SIGNALS 
MOTOR & MACHINERY CONTROL 
CURRENT & VOLTAGE REGULATION Etc. 


Extremely advantageous 


CONTACT quotations can be offered 


for quantity orders. 
KEYSWITCH 


2 lrongate Wharf Road, Praed St., London, W.2 
Tel.: PADdington 2231 


Contractors to Home and Overseas Governments and H.M. Crown Agents 
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LUNRAC 


from 


LUNDS 


of Wandsworth 


The recently introduced standard rack from Lunds of 
Wandsworth is already making a name for itself. 
The Lunrac is sturdy, well designed, and easily 
adaptable to suit varying conditions and specifications. 
Note these Lunrac features : 
@ Rigidly constructed from 10@ Price £38 10 0. 
auge formed steel sections and as 
finished in silver grey hammered @ Facilities for floor mounting or 
stoving enamel. on castors. 


@ Standard 19° panel mountings ‘ i : 
tapped 0.B.A. @ Single or multi-bay assemblies. 

@ Easy accessibility through hinged @ Racks can be dust proofed, force 
rear door and quick release side —_ ventilated or sound deadened. 
panels constructed of 18 G mild Further details on application to the address 
steel. below : 











OF WANDSWORTH 


Bendon Valley, London, $.W.18 Telephone : VANdyke 7676 
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R.F. BRIDGE 


Switch on with built-in Crystal Controlled 


AND MEASURE E Source and Detector 


% Built-in Mains operated cr,stal controlled source 
having w10’ and Logarithmic detector with 
visual display. 

* Provision for use with external equipment over 
full frequency range, 15 kc/s—-15 Mc/s. 

% Instant measurements in five directly calibrated 
ranges, 

R....10 ohms—10 megohms. C....0.01 pf—25,000pf 

L....0.5uh—100mH G....0—100mmhos 

X....4 ohms—I megohm 

As admittances to an accuracy of 1°, over the major part 

of measurement range. 


ALSO 
Measures any three terminal network. Adaptors 
available shortly, will enable most transistor 
parameters to be measured. 


PRICE £158 COMPLETE 


(BRIDGE ONLY £120) 





SUC be 


OT 
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Write for detailed leaflet. 


Hatfield Instruments Ltd. 


Crawley Road, Horsham, Sussex 
Horsham 3232/5 
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GRIFFITHS, GILBART, LLOYD. & CO.LTD. 
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EMPIRE WORKS, PARK ROAD, BIRMINGHAM I[8. ZZ an 
Telephone : Northern 6221. Zl 
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WELDING AND ASSEMBLY BENCHES 
with air conditioning— 


fitted with 
‘BH’ WELDING HEADS 
AND ASSOCIATED 
EE TIMING CONTROLS 


The illustrations show a variety of 
HED Assembly Benches. These have many appli- 
cations where the assembly of small parts, such as 
Servo mechanism, meters, valves and instruments 
need to be assembled under controlled conditions. Benches can be ‘ge 


e ? 
ai | 
rr) 
ea 


manufactured to suit particular requirements. 
Full information available on request. 


HIRST ELECTRONIC LTD. 


GATWICK ROAD . CRAWLEY . SUSSEX. Crawley 25721-2-3 
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HF 00) OOO pmmmmmmmmmmmmscccoiees WORDS so easy to say, so easy to promise 


asmall METAL PRESSING ‘Service After Sales’ 


for your prod uct, why not consult us ? Recommendations are the mainstay of our business, hence the importance 
we attach to fully effective after-sales policy. We know our apparatus 
s & » inside and out, and take pride in being one of the few Hi-Fi dealers who 
not only repair but also instrument measure audio and radio performance 
5 ie ‘ P oe to a maker’s specification. 
We specialise in light precision Our Service Department with its many instruments, benches and eo 
. occupies a floor to itself, but does not operate as a separate entity. Instead 
presswork in all metals for the it has constant liaison with our sales movements, and our Service Manager 
: personally supervises customers’ installations. 
Electrical Trades Perhaps we are old fashioned in still believing THE CUSTOMER 
ALWAYS RIGHT, but to this end we give patient, painstaking 


QUOTATIONS BY RETURN attention to customers’ troubles. 
... three words said, promised, and FULFILLED 


BIRMINGHAM SPECIALITIES LTD. by @'\an33 WZ. ) 
80-81 BATH STREET, BIRMINGHAM 4 ‘ > 
Phone : CENTRAL 2492 14 SOHO STREET, LONDON W.!. TEL. GERrard 2089/7308 


|) SSA 2S: SNNR NDE AIA NR TMEEESBEI I Shop hours 9.00 to 5.30 (7.00 p.m. Thursday) and 9.00 to !.00 Saturdays 
THE EMPIRE RUBBER SELF CONFORMING GROMMET 


. .. is the solution to many an engineering probiem 






































THE NEW BLIND GROMMET S 
2ND SEAL Note how 
when sprung sh By reason of 
into position i the designed 
the grommet } taper of the 
} provides a | il, oy gad 
i itis i perfect seal by an G 
FREE 1ST SBAL its own flexibility of 
— ene —_—_—. permanent the web, a 
THE NEW DESIGNED GROMMET 2Np sEAL pressures. The 7 considerable In the conventional grom- 
a WR at aaa angled groove * angle of cable | met, only one thickness of 
F also creates a ia j entry and a plate and only one size of 
tight pressure ep variety of cable can be accommo- 
hold on the Ne CHM cable size, are dated. No effected seal 1s 
atti aie metal plate. possible. afforded by the parallel 
FITTED groove. 
Pee 
This new development in grommets is now being produced in a range of sizes 
These new grommets will solve your sealing problem 


insure “or Catalogue section and detailed particulars. 


EMPIRE RUBBER COMPANY, DUNSTABLE, BEDFORDSHIRE, ENGLAND 
EE 19238 for further details 
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INSTRUMENT CENTRE 
20 QUEEN ANNE STREET - LONDON W.1 
Telephone: IMPerial 6000 Press Enquiries: LANgham 4251 


% Electronic and nuclear instruments 

* Navigational and survey equipment 

* Optical and ophthalmic instruments 

% Laboratory, medical and X-ray apparatus 

%* Instruments for process control and automation 
% Kinematograph and allied instruments 


* All industrial instrumentation 


P P R. B. PULLIN & CO. LTD., porent of the Pullin Group and specialists in design, development & 
Space donated by ; manufacture of precision electrical & electro-mechanical eqsipment instruments & components 
including the Pullin and Pullin Kearfott servocomp nents 


INSTRUMENT MANUFACTURERS’ ASSOCIATION 





nickel - chrome 


Materials to British Standard i 5 

Specifications or customers’ own resistance wires and tapes 
special requirements are readily 

available. 


All superfine resistance wires are available 
in either bright or oxidised finishes. A 
heavily oxidised finish can be supplied that 
withstands a higher voltage drop between 
turns, 


VACTITE WiRE COMPANY: LIMITED 





75 ST. SIMON STREET + SALFORD 2 + LANCS 
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You ll need 
this booklet... 


when you are faced with the problem 
of finding exactly the right type of 
Connector for a particular job. 

It provides abridged data on the wide 
range of Plugs and Sockets 
manufactured by Plessey, and lists the 
publications which are available on 
various types. 

Selection is simplified even further by 
means of the Selection Guide enclosed 
with the booklet. It lists fully the 
main characteristics of each of 

16 different ranges. 

If you have a need for Plugs and 
Sockets you also have a need for this 
information. 

Write today for a copy of 

Publication 148. 


| Plessey 
Wiring and Connectors Division 
The Plessey Company Limited 


Cheney Manor - Swindon - Wilts 
Telephone : Swindon 6251 


Over Sales O sation: 
PLESSEY INTER. ATIONAL LIMITED * ILFORD * ESSEX 


@ cwr 


Electrical 
connectors 
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Aausidee HUMIDITY 


Control that costs less! 


It’s not generally realised that tne 
TEM-CON system of Humidity control, 
whilst accurate to within 4% RH, 
costs appreciably less to install than 
comparable equipment. 


Although standard units are used the 
system is extremely flexible and can be 
built up to almost any normal industrial 
requirements. The TEM-CON system 
operates electronic relays to control 
heaters, refrigerators, fans and motorised 
and magnetic valves. 


Discover today how little it will cost to 
install TEM-CON Humidity Control 
to suit your needs—advice and quota- 
tions are quite free of any obligation. 


a3 fete). 


TYER & COMPANY LTD 


(Formerly P.A.M. LTD) 


Perram Works, Merrow Siding, Guildford, Surrey 


A Member of the Southern Areas Electric Corporation Group 











iV iaetias PROBLEMS 


OUT OF SOLDERING 


Savi "s'e"o°a"e'e"a's"c'o'e's'o'o'e'a''e c'ale'o'n'aneva's'eve''e'e's"s"a"n's"o's"o"s'ahe'atsto’ats 


St 


tit 


TRADE MARK 


FOR 25 YEARS THE BEST 
ELECTRIC SOLDERING IRON 


RELIABLE 
SPEEDY 
LONG-LASTING 


Leaflets on request from: 

( AEI )CABLE DIVISION 
Associated Electrical 
industries Ltd. 


Distribution Equipment 
Sales Dept. 


59-62 High Holborn 
London + W.C.1 


Telephone: CHAncery 2441-9 
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PROBLEM SOLUTION 


Process demands quick, 
regular access to a high 
vacuum chamber. 


the answer came from ~— 
I eeDo i 


Rotary pumps, diffusion pumps, valves, 
combined units—these are but a few from 
the very full range of equipment now being 
produced for the High Vacuum industry 
by N.G.N.....our technical services are 
being increasingly used to assist and advise 
on problems of High Vacuum. Why not 


Installation of N.G.N. CU.100 
Combined High Vacuum 
Pumping Unit 


Simple, single-lever control (giving Rough 
Pumping, Fine Pumping, Isolation or Air 
Admittance at will) results from the inter- 
locked combination of Mechanical, and 
Electromagnetic Valve Systems. Lengthy 
operation without supervision; automatic 
re-starting when power supply is resumed 
after failure, together with immediate and 
automatic isolation of 

the High Vacwum 

Chamber during 

periods when power is 

cut (voluntarily or 

inadvertently), are 

special features of the 

CU. 100. 


make use of them—NOW. 


N.G.N. FOR HIGH VACUUM 


High Vacuum Specialists and Electrical Engineers 
Avenue vheir ta —— Lancs. 


PRECISION MEASURING OF V.8.W.R. UP TO 2000 


N.G.N. ELECTRICAL LIMITED 





AUTOMAT. 


PRANSTFOBMERS 


ny 


ZS 


RECTIFIERS 


a oe 


A ee —_- 


The PHILIPS PP4385X 
HIGH PRECISION STANDING WAVE DETECTOR 


E QUI Be N T Frequency range: 8.2 to 12.4 k Mc/s. Minimum measurable 
V.S.W.R.: 1.005. Maximum measurable V.S.W.R.: 2000. 


Accuracy of probe longitudinal displacement: 24. Probe 
Shc best you COM lay! 


penetration:0to3mm. Accuracy of probe penetration with 
displacementalong line: 5u. Max.carriagedisplacement: 8.2cm. 
- AUTOMAT - MOORSIDE -RD - SWINTON- MANCHESTER 


Please write for detailed information. 
A product of Philips Industrie, France. Sole distributors in the U.K.: 


RESEARCH AND CONTROL INSTRUMENTS LTD. 


INSTRUMENT HOUSE, 207 KING’S CROSS RD., LONDON, W.C.1. Phone : TERMINUS 2877 
(RCL0421) 
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Run-on Classified—The charge for these advertisements is 7d. per word. Minimum charge, I4s. Box number, 


2s. extra, except in the case 


Specially Spaced Classified—50s. Od. per single column inch. 
. with remittance, for the above advertisements, must be received before the |4th of the month for insertion 


Cop 
in the following issue. 


Display Classified—Full Page, £75 (based on specially spaced classified rates). 
Panes pro rata. Copy dates: With proofs, Sth of preceding month. Without proofs, !0th of preceding month. 


Eighth 
Blocks must be mounted. 


Advertisements for publication should be addressed to: 
Classified Advertisement Dept., “Electronic Engineering’, 28, Essex Street, Strand, London, W.C.2. 


advertisements for ‘‘Situations Wanted’’, when it is free. 


Half Pages, Quarter Pages and 








A.E.R.E. HARWELL Physicists are required for 
work associated with the 7 GeV Proton Synchrotron 
(Nimrod) of the Rutherford High Energy Laboratory 
and with accelerator development. The work 
includes Research into Efficiency Production of 
Intense Beams of High Energy Particles. Focussing, 
Analysis and Separation of these Beams. Use of 
Bubble Chamber, Counter Arrays and other detecting 
systems for Nimrod. Research into feasability 
studies of new types of Accelerators with increased 
intensity and quality of Beam. Appointments will 
be made in the Scientific Officer Class for which a 
good Honours Degree in Physics is required. Candi- 
dates with significant research experience in one of 
the following: Electronics; High Voltage and Radio 
Frequency Apparatus; Beam Focusing Systems; 
Low Temperature Equipment; High Vacuum 
Techniques; will be appointed as Principal Scientific 
Officer (£1,535—£2,180) or Senior Scientific Officer 
(£1,285—£1,500). Candidates with less experience 
will be appointed as Scientific Officer: a minimum 
salary of £870 will be paid for those with 3 years 
Post Graduate Training. Enquiries from Students 
graduating in 1960 would be welcomed for con- 
sideration for appointment in the Autumn of 1960. 
Initial employment will be with the Accelerator 
Division of A.E.R.E. but transfer to The National 
Institute for Research in Nuclear Science may be 
possible. Housing and Superannuation schemes. 
Send Post Card to Group Recruitment Officer 
(1568/42), U.K.A.E.A., Atomic Energy Research 
Establishment, Harwell, Berks. W 3748 


ASSISTANT DESIGN ENGINEER (Electrical) 
required by the United Kingdom Atomic Energy 
Authority, Production Group, Springfields Works, 
Salwick, Preston, Lancashire, to be responsible to the 
Electrical Design Engineer for the layout and design 
of electrical power and lighting installations for 
process and ancillary buildings, and design work in 
connection with the provision and re-inforcement of 
electrical power supplies to the Works. Duties will 
include preparation of power and lighting designs 
as a leader of a small team of draughtsmen, prepara- 
tion of specifications relating to purchase of electrical 
plant and equipment and technical advice to con- 
Struction staff engaged on building projects. A 
recognised engineering apprenticeship and a Higher 
National Certificate, or equivalent, in Electrical 
Engineering, are essential. Good experience in the 
electrical design field in connection with chemical and 
metallurgical processes is also required. Familiarity 
with flameproof equipment, process heating and 
automatic control systems would be an advantage. 
Salary between £930 and £1,340 according to quali- 
fications and experience. Staff Housing Scheme. 
Contributory Superannuation. Send postcard for 
application form, quoting reference SF.28/J43, to 
Works Secretary at above address. Closing Date 
7th March, 1960 W 3763 





INSTITUTE OF ANIMAL PHYSIOLOGY 
Babraham, Cambridge. Assistant Experimental 
Officer for the Electronics Workshop. General 
rather than specialised knowledge of electronic 
techniques, ability to develop and construct apparatus 
for specific requirements with the minimum of super- 
vision. Minimum qualifications G.C.E. in 5 subjects 
including 2 (Science or Maths) at A level, or 
equivalent. Higher National Certificate an edventags. 
Salary according to age in scale £530 at 22 to £855. 
House to rent may be available. Contributory 
superannuation scheme. Applications with the 
names of 2 referees to the Secretary within i. 


ELECTRONIC ENGINEERING 


APPLICATIONS ARE INVITED from qualified 
candidates to fill by competitive interview, the 
following posts in radio stations at home and overseas. 
Applicants should have experience in the operation 
and maintenance of high power transmitters, and 
associated cc ications equipment. Main Grade 
Engineer. Applicants should be educated to Degree 
standard or hold corporate membership of the 
1.E.E., or show evidence of an equivalent standard of 
technical education. Salary £1,285 to £1.730 p.a. 
(National Rate). Engineer Technicians Grade A 
and Grade 1. Applicants should hold C. & G. Final 
Certificate in Telecommunications or the H.N.C., or 
show evidence of an equivalent standard of technical 
education. Grading according to qualifications and 
experience. Salary scales Engineer Technician A 
£1,320 to £1,565 p.a. (National Rate). Engineer 
Technician 1 £1,035 to £1,260 p.a. (National Rate). 
During service overseas these salary scales are 
substantially increased by the additional payment of 
various allowances and free furnished accomodation 
is provided for officers and their families. Candidates 
must be British subjects or Citizens of the Irish 
Republic born within the Commonwealth or in the 
Irish Republic of parents born within these territories 
All first ap »0intments are on an unestablished basis, 
with prospects of establishment. Candidates must 
be prepared to undergo a medical examination. 
Write giving age, qualifications and experience to: 
Chief Establishment Officer, Diplomatic Wireless 
Service, Hanslope Park, Wolverton, Bucks. W 3774 





ASSISTANTS (SCIENTIFIC). Pensionable posts 
for men or women at least 174°"and normally under 
26 on 1.1.60 with appropriate educational or tech- 
nical qualifications (normally G.C.E. with passes at 
‘O’ or ‘A’ level in 4 distinct subjects including 
English Language and a scientific or mathematical 
subject. or O.N.C., or equivalent qualifications) 
and at least 2 vears’ experience in either: (i) engineer- 
ing or physical sciences, or (ii) chemistry, bio- 
chemistry or metallurgy, or (iii) biological sciences, 
or (iv) geology, meteorology, or skilled work in 
laboratory crafts such as glass-blowing. Starting 
salary (men, London) from £347 10s. (at 174) to 
£550 (at 25 or over). Maximum (London) £715 
Promotion prospects. 5-day week generally. Write 
Civil Service Commission. 17 North Audley Street, 
London, W.1. for application form, quoting S$/59/60. 

W 3765 


ATOMIC ENERGY ESTABLISHMENT. 
Winfrith requires Experimental and Assistant 
Experimental Officers for the Control and Instru- 
mentation Branch to join teams concerned with the 
research and development of instrumentation for new 
nuclear reactor systems. The work is interesting and 
absorbing and offers exceptional opportunity to 
participate in the development of nuclear power. 
It covers a wide field and includes experimental 
measurements of nuclear radiation and other quanti- 
ties in reactors, the application of new developments 
in ransistor techniques and magnetic logic devices 
to reactor control and the engineering of advanced 
nucleonic instrumentation systems. Minimum 
qualification is G.C.E. in five subjects, including 
English Language, at ‘O’ level with two scientific 
or mathematics subjects at ‘A’ level. In the higher 
grade, possession of a Pass Degree or H.N.C. in 
electrical engineering and experience in some or all 
of the fields of work mentioned would be an ad- 
vantage. Salary (Male): Assistant Experimental 
Officer, £420 (at age 18)—£905 p.a. Experimental 
Officer £1,045—£1,285 p.a. Housing and super- 
annuation schemes. Send Postcard for application 
form to Personnel Branch (W.240/42), U.K.A.E.A., 
A.E.E., Winfrith, Dorchester, Dorset, not later than 
April Sth 1960. W 3773 


(a) EXPERIMENTAL OFFICERS (b) Assistant 
Experimental Officers. Pensionable posts for men 
and women in Mathematics, Physics, Meteorology, 
Chemistry, Metallurgy, Biological Sciences, Engi- 
neering, Miscellaneous (Geology, Library and 
Technical Information Services). Candidates must, 
on 31.12.60, be at least 26 and normally under 31 
for (a), and at least 18 and normally under 28 for (b). 
Qualifications should normally include H.S.C., or 
G.C.E., or equivalent, or H.N.C. or University 
degree. Provisional admission if taking examinations 
in 1960. Men's salary scale (London) (a) £1,005 

£1,233; (b) £397 10s. (at 18) to £710 (26 or over) 
rising to £880. Promotion prospects Further 
education facilities. Write Civil Service Commission, 
17 North Audley Street, London, W.1. for application 
form, quoting $/94-95/60. W 3764 


CANADA. The University of Manitoba. The 
University expects to begin almost immediately the 
construction of a spiral-ridge cyclotron to produce 
50 Mev protons, and applications are invited for the 
following positions: (1) Nuclear physicist with 
experience in this or closely related fields. (2) 
Electronics engineer or physicist with high qualifica- 
tions and preferably with varied experience, particu- 
lary in control, rf or nuclear electronics. (3) Engineer 
with experience in building and maintaining scientific 
apparatus, particularly with electromagnets, vacuum 
system, power supplies and controls. Specifications 
as given above are not rigid, and may be varied for a 
suitable applicant whose experience overlaps these 
categories. Specific experience with cyclotrons is of 
course a strong recommendation. It is expected that 
most of these positions will be permanent. The first 
and second appointments will be made to the rank 
of Assistant or Associate Professor, with salary 
scales $7,000-$8,900 and $9,000-$11,700 respec- 
tively, or to non-academic positions at equivalent 
salaries. Salaries for the remaining positions will 
depend on qualifications and experience. Applica- 
tion should be made as soon as possible to Dept. 
U.M., National Employment Service of Canada, 
61 Green Street, London, W.1 W 3767 


MINISTRY OF AVIATION reguires Technician 
at Farnborough to take charge of a Non-Destructive 
Flaw Detection Section (including ultrasonic and 
X-Ray processes): inspection and spinning of 
propellers, and periodical! inspection of wind tunnel 
fans and associated components. Quals. Recognized 
engineering apprenticeship or equiv. training in an 
appropriate craft, followed by considerable experience 
in workshops and inspection. Knowledge of metal- 
lurgy and electronics as applied to ultrasonic flaw 
detection, or radiographs and photographic proces- 
sing is essential. O.N.C., appropriate C 3 
Final Certificates, or equiv. Salary £850 (age 30)- 
£1,005 p.a. Application forms from Manager 
(P.E. 179) Ministry of Labour, Professional and 
Executive Register, Atlantic House, Farringdon 
Street, London, E.C.4. W 3755 


CLASSIFIED ADVERTISEMENTS 
continued on page 188 
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— INSULATION AND STRENGTH 


material answer to design problems 


Sintox—an alumina ceramic of exceptional in- 
sulation characteristics—is superior in tension, 
compression and cross-breaking. In small 
assemblies it can be an insulator and a 
structural support. 

: : Sintox also stands elevated temperatures 
Sintox ' with little change in its properties, 
T echnical : has high thermal conductivity and 
Ad visory superior corrosion resistance and 
Service ; —for nuclear application— 
Se eres Dany low neutron capture cross- 


available without obliga- 

tion to those requiring . r 
technical advice on the section. 
application of Sintox 

Industrial Ceramics. 

Please write for booklet 

or any information re- 

quired enclosing blue- 

print if available. 


BRAZED METAL/CERAMIC TERMINAL SEALS 
These seals are brazed vacuum-tight assemblies 


capable of withstanding elevated temperatures 
and pressures under conditions of contin- 
uous operation. 


engineering ceramics 


SINTOX IS MANUFACTURED BY LODGE PLUGS LTD... RUGBY 





Transistors 





P.n.P. silicon junction transistors. 
Silicon junction diodes. 

Silicon Zener diodes. 

Silicon power rectifiers. 


P.n.P. germanium junction transistors and 
diodes for R/F and audio applications. 


Brush Crystal Co.Ltd. 


SHORE ROAD - HYTHE - SOUTHAMPTON ‘ 
TELEPHONE: HYTHE (Southampton) 3031-2 CABLES: BRUDEV. HYTHE SOUTHAMPTON 
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COUNTY BOROUGH OF SOUTH SHIELDS 

n Authority Marine and Technical College. 
: J. Hargreaves, M.A., Ph.D.(Canitab), J.P. 
) Department. Required for 


and hold a 
‘ertificate of the ne City and Guilds of 
London Sisetal Peseecinn tony os tional Certificate in 
Salary will be in accordance 
with oy Burnham "Seale for teachers in institutions 
Further Education and be within the range £700- 
£1,150. Appropriate allowances will given for 
industrial experience, degree, training, etc. Applica- 
tién forms may be obtained from the Director of 
Educati Education Office, Westoe Village, South 
Shields. pleted applications should be sent to 
= Principal Hr the College, St. George’s Avenue, 
‘estoe, South Shields, +s early as possible. W 3760 


GHANA Pyne SERVICE yng wee are 
invited for the post of Assistant Head of Engineering 


— Bon Frequency), the Head of Engineer 
be responsible, under the Head of 

i for training in Audio Frequency 
we fo € Gaal tent cccrpumpite wih ae 
rendidates ak ation grade C examina- 

ve a 
ody nd acoustics, aoe and -_ 

and should also 


an ae experi subsequent to passing 
I, Il _ and III of the examinations. Salary in 
range £2,130—£2,250 per annum. Appointment is 
on contract/gratuity terms for two tours each of 
15-18 months. Gratuity at rate of £12.10/- for each 


rs and in 
allowance fcr children when 
not resident in Ghana and attending full-time school 
of £100 a child for up to 3 children under 18 years. 
Accommodation at low rental. Interest-free ptt anwerad 
for car and car maintenance may be granted. 
Generous home leave on full pay. Income tax at 
low local rates. For further particulars and appli- 
cation forms write, stating qualifications and 
experience to The Director o Recruitment, Ghana 
Commission, (Recruitment Section), 248-50, 
Tottenham Court Road, London, W.1. W 3771 





MINISTRY OF AVIATION require Electrical 
Engineers (Assistant Signals Officers) for aviation 
telecommunications and electronic navigational aids. 
Min. age 23, Ist or yy Class mae in Physics or 
Engineeri or A.M.LE.E. or A.F.R.Ae.S. (candi- 
dates with farts I, Il and Ill of A.M.1.E.E. or Parts I, 
and Il of A.F.R.Ae.S., or equivalent, or of very high 
professional attainment without these qualifications, 
considered). Salary, £690 (age 23) to £1,125 (age 34), 
max. £1,300. Slightly lower outside London and for 
women. Promotion prospects. Further details and 
forms from Ministry of Labour, Technical and 
Scientific Register (K)., Re King Street, London, 
S.W.1, quoting D.554/9 W 3689 


PHYSICISTS OR ENGINEERS Division of 
Electrotechnology Commonwealth Scientific and 
Industrial Research Organization, Australia. Appli- 
cations afe invited by the Organization's Division 
of Electrotechnology, located in the Grounds of 
Sydney University, from Honours graduates in 
Science or Electrical Engineering majoring in Physics 
and with t-graduate research experience, particu- 
larly in electronic techniques for research either at 
radio-frequencies using coaxial line techniques; or 
into inductance, capacitance and frequency in the 
audio-frequency range; or in theoretical and experi- 
mental work in microwave physics. By arr 


RESEARCH FELLOWSHIPS 2 yunep) t in Govern- 
ment Scientific Establishments. Value £1,150-£1,400 
(Senior) and £800-£1.100 (Junior). Very wide range 
of topics, specie in the physical sciences. A few 
opportunities for . ¢.g. in virology, taxonomy 
and ph : applied to fisheries and veterinary 
research. Qualifications: normally first or second 
honours degree; evidence of standard of 
ability in research; and at least years’ post- 

graduate research experience 3 years for Senior 
aoe Sage me No age limits. F.S.S.U. Write Civil 
Commission, 17 North Audley Street, 

ete ol W.1, for application form, a 

$/5060/60. W 3761 


THE UNIVERSITY OF LIVERPOOL. Appii- 
cations are invited for the post of Senior Electronics 
Technician in the Department of Electrical Engineer- 
irg Applicants should hold a Higher Nationa 
Certificate in Electrical or Electronic Engineering or 
a City and Guilds Final Certificate in Telecom- 
munications and sho have served a recognized 
period of training. Applicants now attending a 
H.N.C. course will be consider: The work involves 
maintenance, development. design and construction 
of a wide range of electrical and electronic equipment 
required for research work and considerable practical 
experience in this field is essential. Experience in 
research laboratories is also desirable. Salary in the 
range £640 to £740 per ogg according to age, 
qualifications and experience. Apply in writing 
stating age and full detail of training and experience, 
quoting reference 640EE to the Registrar, The 
University, Liverpedl. 3. W 3756 


UNIVERSITY OF NOTTINGHAM LC. 

Research Fellowships. A 

Imperial Chemical a 

Physics. i etallurgy and 

selated subjects, tenable at the Caius of Notting- 

ham. A number of appointments may be made as 

October 1960, with a normal tenure of 

ree years. The salary will be within the scale 

£700—4£1,000 per annum depending on r 

and experience. Fellows will have scates on manabans 

<n ee F.S.8.U. 

her 

lars and forms of application may be obtained from 

the Registrar, to whom applications must be returned 

not later than 31st March 1960. w 











SITUATIONS VACANT 





AN ELECTRONIC ENGINEER is required by 
an old-established firm in S.W. London for design 
and development of equipment sgn semi- 
conductor devices and magnetic 

degree or H.N.C. is essential. y Cor mer should 
write giving full <oac® of experience and 
qualifications to Box W 1290 


APPLICATIONS ARE INVITED for the post 
of Chief Draughtsman to Gresham Deve’ ts 
Limited. Candidates should possess several years 
practical experience in a Drawing Office concerned 
with the design of electronic and electro-mechanical 
equipment and must be used to dealing with Govern- 
ment Departments and Ministry specifications. 
Applications to: The Technical Director, Gresham 
Developments Ltd. 195, Uxbridge Road, ar 
Hill, Middx. W 3770 


COMPUTER STAFF. Vacancies exist in the 
Digital Computer Section of the Central Instrument 
Laboratory of Imperial Chemical Industries Limited. 
The Digital Computer Section is located at Wilton 
Works. Yorkshire. Maintenenace Engineers and 
Mathematicians are required for the group which 
operates a Ferranti ‘Mercury’ digital computer as a 
central computing service for the various Divisions 
of the Company. (1) qualifications for the 
engineers are a Higher National Certificate or its 
eauivalent in electrical engineering. 

experience with large electronic or electro-mechanical 
would be of considerable advantage 





appointment may be for an indefinite period as a 
staff appointment or for a fixed term of three or five 
—. Salary: de mt on qualifications and 
perience within t ranges: £A1,510-2,265 p.a 

- PtAL. 395-2. 720 p.a. Female salaries are £A180 
p.a. less than corresponding male rates. Promotion 
within C.S.1.R.0. is by merit and may ultimately go 
the upper limit of the scale within which the 

| appointment is made. Fares paid. Further 
details on this and other po egy Ae lied on 
tee, te: Mr. E. J, ake, Chief ientific 
Liaison Officer, Australian Scenic Liaison Office, 

Africa House, Kingsway, London, W.C.2, to whom 
applications {quoting | Ar Appointment No. 760/119) 
addressed by the 3ist March, 1960. Other 

availabh include: 202/168 animal 
geneticist; 205/92 biochemist; 300/241 leader 
physical ag & —_ 205; ies animal 
physiologist; y entomologist ; 1/5 animal 
physiologist or biochemist. W 3754 





ELECTRONIC ENGINEERING 


though training will be given. The duties comprise 
computer maintenance, development and operation. 
(2) The qualifications for the mathematicians are a 
good range of General Certificate of Education 
subjects with a at Advanced Level in Mathe- 
matics. Practical experience of computing on desk 
calculators or with computers would be an advantage. 
Applicants should be study for higher 


DESIGN DRAUGHTSMAN required for de- 
velopment work on miniature electric motors and 
precision gear boxes. Must have ability to solve 
unconventional mechanical problems. H.N.C. an 
advantage. Generous salary. Acton area. Details 
of previous experience to Box W 3751. 


DYNATRON RADIO LTD. require Electronic 
Development Engineer. Experience of transistor 
pulse circuits essential. Good opening with an 
expanding organization. Apply: Personnel Manager, 
St. Peter’s Road, Furze Platt, Maidenhead, 1 
Telephone 5151. 3753 


ELECTRONIC DEVELOPMENT ENGINEER 
required to work on light industrial control and 
measurement problems. Experience in this field 
desirable. Salary according to experience and 
qualifications. Apply Electronic Marine Company 
Ltd., 41 Lodge Road, West Croydon, Surrey. Tel.: 
THO 8206. W 1294 


ELECTRONICS ENGINEER. An Electronics 
Engineer with a fairly broad background of design 
experience in the R/F field is required for the rao 
laboratory of a medium sized firm of Cable and T 
Aerial manufacturers. This is a responsible position 
in an expanding Company, and the man selected will 
have initiative, enthusiasm and experience in R/F 
measurement techniques at VHF and UHF for the 
advanced development of high frequency cable and 
associated electronic equipment. Degree or equiva- 
lent qualification essential equipment for successful 
candidate. Design men looking for scope in a 
smallish design team should write with full details 
of their experience to Chief Designer, Aecrialite Ltd., 
Castle Works, Stalybridge, Cheshire. W 1295 


ELECTRONIC ENGINEERS and Technicians 
required for work on machine tool controls. Factory 
situated 20 miles west of London. We have vacancies 
in our laboratory and test department for Engineers 
of various grades. These positions offer excellent 
opportunities in a rapidly expanding field for 
practical Engineers with initiative. Apply stating 
experience and qualifications, etc., to Chief Elec- 
tronics Engineer, Box W 1293. 


ELECTRONICS TEST LABORATORY have a 
vacancy for an Engineer whose duties will include 
the preparation of test specifications, determination 
of test equipment requirements and dealing with 
problems arising in the Pre-Production and Produc- 
tion Test stages on a wide range of equipments 
Practical experience is the most valuable requirement 
but candidates should have theoretical knowledge to 
level of Sth year National certificate. Write with full 
details of and experience to the Personnel 
Manager (E.136), pH a Radio, Limited, Welwyn 
Garden City. W 3766 


ERICSSON TELEPHONES LTD. invite appli- 
cations from engineers for the following posts in 
their Transmission Department at Beeston, Notting- 
ham. Systems Engineers required for the planning 
of Carrier communication schemes to customers 
requirements and the preparation of relevant tender 
and descriptive information. Design/Development 
Engineers for work on multichannel carrier telephone 
and telegraph projects. These posts are of a senior 
nature =e applicants should have a degree or 
equivalent and have had considerable experience 
in carrier techniques. Experience in the ap lication 
of transistors in this field is also desirab The 
posts are permanent staff appointments with parti- 
cipation in a contributory Superannuation and Life 
Assurance . after qualifying period. 
Company have built a new canteen where meals are 
ovided at low prices, and there is excellent provision 
For sports and social activities. Written applications, 
giving age, details of qualifications and experience 
should be made to the nnel Manager, Ericsson 
fo arang J Limited, Beeston, Nottingham, quoting 
reference DH/1. W 3744 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
Nobel Division, requires an Electronic Technician 
for work in the Research and Development Depart- 
ment at Stevenston, Ayrshire. The post will involve 
responsibility for the design of electronic equipment 
with particular reference to specialised instruments. 
licants should ‘erably be of H.N.C. standard 
should have full-time experience in elec- 
tronics—for example on radar or gunnery duties in 
Services. There is no rigid age limit for this 
appointment. Should it be necessary for the selected 
candidate to move his home to the Stevenston area, 
assistance in the removal and purchase of a house 
may be obtained from the Company, details of which 
will be explained at the interview. The Company 
also operates a contributory Pension Scheme and an 
Employees’ Profit-Sharing Scheme. Salary will be 
commensurate with age and experience. Applications 
should be made in writing to the Division Staff 





showing ma promise, to fit them for p 
The posts are open to both men and women. The 
duties inc Teted computer programming and 


Fund and an Em 
Applications, toget! 
deat’ Manager” aT “Timited, 
Manager, 
Middlesbrough, Y 





, 460 Sauchiehall Street, Glasgow, C.2 an 
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continued on page 190 
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Audio 
power 


output 
transistors 


TYPES XC141 and XC142 


These germanium p-n-p alloy junction transistors are designed for use in Class A and 
Class B power output stages of audio frequency amplifiers. Full particulars of 
these and other Ediswan Mazda semiconductor devices will be sent gladly on 
request. If you wish to be kept up to date with the latest developments in 
this field, please ask us to add your name to our semiconductor mailing list. 


MAXIMUM RATINGS (Absolute Values) XCI41 | XC142 
Peak collector to base voltage (VOItS).......cccsscccssssseessevesessenssssssnessesssessesssnnssee — 40 — 60 
Peak collector to emitter voltage, emitter csusietanion: (volts) . =—4 - 60 


Peak collector to emitter voltage, emitter conducting (volts) flee Aer 
D.C. Emitter to base voltage (VOIts) cee. . a 12 | -12 
Peak collector current (AMPS).............2....--cossssessvmessssnnnessoneres . = 30] -3” 
D.C. Collector current (amps) a tun; 2? 5 | -1°5 
Collector dissipation (mounting flange temperature 80°C C) (watts) 3 11 11 





EDISWAN SEmiconbuctors 


MAZDA Associated Electrical industries Ltd 


Radio and Electronic Components Division 

PD 15, 155 Charing Cross Road, London, W.C.2 

Tel: GERrard 8660 Telegrams: Sieswan Westcent London 
cre 15/58 
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SITUATIONS VACANT (Cont’d.) 





GRESHAM 
195, Uxbri 


DEVELOPMENTS LIMITED 
Bh ray Hampton Hill, Middlesex. 
have the f vacancies: Senior Electronics 
Drenghennen—34. . level, 5 years practical and 
about 5 years electronics DO experience. Must be 
used to contact with Govt. departments and speci- 
fications. To be r for al design 
of electronic equipment. Sateompdiate Draughtsman 
—O.N.C. level, 3/5 years practical and about 2 years 
DO experience required for detail work. Junior 
Draughtsman with, or studying for, O.N.C., and 
2/3 years practical and DO experience for assist 
senior and intermediate draughtsmen. Applications 
to: The Chief Engineer. W 3769 





LOVIS NEWMARK LTD. have the following 

at their Development Laboratories at 
New Addington, Croydon. An _ Engineer or 
——- Engineer, with H.N.C. or equivalent, and 

in the Light Electrical, Electronics, 
Electro- Mechanical or Aircraft Electrical fields, or 
work on the development installation and flight test 
of automatic pilots for helicopters. An Engineer ot 
Assistant Engineer, with a Degree or H.N.C. in 
Light Electrical or Mechanical Engineering and 
relevant experience, for design and development work 
on small mechanisms and electro-mechanical devices. 
Pension Scheme. Apply. in writing, giving full par- 
ticulars to Personne! Officer, Louis Newmark Ltd, 
Prefect Works, Purley Way, Croydon, oume. on 


MEDICAL RESEARCH COUNCIL have a 
vacancy for a Technician at the Rheumatism Research 
Unit, Canadian Red Cross Memorial Hospital. 
Taplow, near Maidenhead, Berkshire, to assist in the 
development of electrical and mechanical recording 
apparatus. A practical and theoretical knowledge of 
and saunoemns is essential. 

Salary in the range £535 to £655 per annum, (shortly 
being increased to £595 to £720 per annum). National 
ith Service Superannuation Scheme. Applica- 
tions stating age, qualifications and experience, 
together with copies of three recent testimonials, 
to Mr. T. A. Pywell at the above address. Sees 





OVERSEAS Oil Expl ion Company with 
world-wide seismic parties, offers permanent career 
to Electronic Technicians. Work consists in main- 
taining and operating electronic recording equip- 
ment under field conditions. Live generally in camp. 
Qualifications: H.N.C. or equivalent essential, with 
practical experience in Electronics. Home leave 
every two years. Box W 347. 








SYNCHRO DESIGN ENGINEER required by 
an expanding ya to develop a range of inter- 
national Frame Size Units. Previous experience on 
design and test work essential. The position offers 
outstanding scope for a man with initiative. Generous 
salary. West London area. Box W 3750 


TECHNICAL ASSISTANT. Required for testing 
installation and servicing work on X-ray rescence 
equipment, Good knowledge of modern electronic 
techniques including pulse work would be an ad- 
vantage. Applicants should be prepared to travel 
in U.K. and abroad and hold a current Driving 
Licence. Please write quoting reference D.84 to 
Personnel Officer, Hilger and Waits Ltd., 98, St. 
Pancras Way, N.W.1. W 3752 


TECHNICIAN RESEARCH ASSISTANT 
required to work with small medical research group. 
Should have good electronic experience and be able 
to make up and assist develop research apparatus. 
Salary according to experience. Applications and 
enquiries to Dr. Elithorn, Royal Free Hospital, 
Lawn Road, N.W.3 W 3747 


WAVEFORMS LTD., BOURNEMOUTH. 
Vacancies exist for suitable Technical Personnel in 
the Laboratory and Test Departments. Development 
Engineers for Circuit Design of Radio, T.V. and 
Electronic Test Equipment. Degree H.N.C., (Elect.) 
or similar qualifications, or experience in the Design 
and Development of Electronic Equipment. Junior 
Development Engineers, Assistants, and Test 
Engineers. Experience in Radio, TV or Electronics, 
or successful Graduates would be considered. 
Waveforms Ltd., Radar Works, Wallisdown, 
Bournemouth, Hants. W 3749 
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TEST GEAR maintenance engineers experience 
Tektronix and Hew 

essential. 37} hour week. 

Apply in writing to 2 tae Laboratories Lid. 
Retcar Street, London, N.19. W 3759 





SITUATIONS WANTED 





FULL TIME University Research in Cc 


EX LABORATORY EQUIPMENT in very 
ose condition. Cossor DB339 Oscilloscope with 

343. Ganging Oscillator £25. Complete 4 
Marconi Power Output Meters TF340. 5 mW to 5 W. 
£15. each. Advance signal generator E2. 100Kc/s 
to 100Mc/s £17 0. 0. Messrs. Lorenson Hooper, 
“Walcot”, Pine Glen Avenue, Ferndown, pone; 


EDUCATIONAL 





cation, Microwaves and Electronics undertaken. 
Nang at MSc/PLD level invited from sponsors. 
Box W 1297. 


SENIOR ENGINEER/Designer, A.M.LE.E., 
thermal background and publications, desires 
research and development work on exploiting Solar 
ike. for domestic and industrial purposes. Box 








ELECTRONIC ee ad the Industry. 
Production with ii Canes m. Radio-Aids 
Limited, 29 Semen Fae, ford (25988), one 


EXTRA PRODUCTION FACILITIES: Skilled 
workers + floor space + expert supervision = extra 
production facilities for you. See page 172. ses 


METALWORK. Ali cabinets, chassis, rack 
etc., to your own tions. Philpott’s Mewal 
works Lid., Chapman Street Loughborough. woe 


PRODUCTION CAPACITY. Lexor Electronics 
Limited have quantity production capacity available 
for electronic equipment and microwave assemblies. 
All inquiries to Allesiey Old Road, soeaeeee 


REMOTE CONTROL EQUIPMENT — Mag- 
— Selsyns, Synchros, Amplidynes, Metadynes, 
many other servo control components are 
cugetied to Laboratories and manufacturers through- 
out the world by Servo and Electronics Sales, Ltd., 
Technical Dept.: 43, High Street, er, Kent, 
Tel: Orpington 31066. aon Branch: 1, Hopton 
Parade, Streatham High Road, London, S.W.16, 
Tel: Streatham 6165, Ask for full details of our 
range now! W 3571 


TRANSFORMERS DESIGNED AND MANU- 
FACTURED Prototypes or batch productions 
of all types up to3 KVA. Prompt delivery. Suppliers 
to BBC ITA., Universities and leading Industrial 
Concerns. Est. 1922. Phone: SHI: 2483. Forrest 
Transformers Ltd., Shirley, Solihull, Warks. W 350 











“ J. PRATT & SONS LTD. The Chain 

ialists. Chains in Brass, Steel, Aluminium and 

ilding Metal. Coil, Jack, Ladder, Oval, Trace, 
Curb, Chandelier, Ball, Victor, Fancy Chains and 
all Types of Chain Assemblies in every Finish. 
Hooks—Rings— W ireforms—Presswork. Head othce: 
Chain House, Woodbridge Street, London, E.C.1. 
CLErkenwell 3742. (2 lines). W 3709 








CITY AND GUILDS (Electrical, etc.) on “NO 
PASS—NO FEE” terms. Over 95 per cent successes. 
For details of modern courses in all branches 
of Electrical Engineering, Applied Electronics, 
Automation, etc., send for our 148-page handbook— 
FREE and post free. B.LE.T. (Dept. 337c), 29 
Wright's Lane, London W.38. W 316 


LEARN RADIO and ELECTRONICS the 
New Practical Way! Very latest system of experi- 
menting with and building radio apparatus—‘as you 
learn’. Free Brochure from Dept. EE10, Radio- 
structor, 40 Russell Street, Reading, Berks. W 3699 


T.V. AND RADIO—A.M.Brit.L.R.E., City & 
Guilds, R.T.E.B. Certificate, etc., on “NO PASS— 
NO FEE” terms. Over 95 per cent successes. For 
details of Examination and Home Training Courses 
—;, _ apparatus) in all - ee of 
adio, ¥ Vr"and Electronics, write for 148- 
handbook—Free. B.LE.T. (Dept. 337H), 29 Wrights 
Lane, London, W.8. 





CAPACITY AVAILABLE 





CABLEFORMS AND WIRING. Lexor 
Electronics Limited have quantity ae S for all 
types of cableforms, looms, a 

wiring. All inquiries to Allesiey Old Road, pa 


ELECTRONIC TAG BOARDS, wirin and 
prototypes and smal! runs. Recctro- 

3 Weybourne Road, batt a 

1 


WINDING CAPACITY AVAILABLE, Trans- 
formers, Coils, Resistances, any quantity, also 
experimental work undertaken. Apply to: W.L.R.S. 
Ltd. Delta House, Fauconberg Road, London, 7 

W 1291 








AMERICAN, CANADIAN AND BRITISH 
patent rights ‘(new application) for sale covering 
method of dielectric heating and fusing ceramics 
into glass. Write Box W 1282. 


PATENT No. 720,702 entitled “‘Piezoelectric 
Crystal Resonator Support” is for sale or licence. 
For details apply to Chatwin & Company, Chartered 
Patent Agents, 253 Gray's Inn oad, London, 
w.c.l. W 3758 
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40 VOLTS/SEC AUTOMATIC CORRECTION 
—with the type TCVR voltage regulator 


Type TCVR-7000. 
Rack-mounting version. 


The TCVR is a servomechanical automatic voltage 
regulator having the very high speed of correction of 
FORTY VOLTS PER SECOND. It provides an 
undistorted output, maintained constant within very 
close limits (normally + 0.5%) from no-load to 
to full-load, for wide variations in frequency and 
power factor. 

A wide range of models from 1.6 to 12 kVA single- 
phase, and 4.8 to 36 kVA three-phase, is available, 
to standard or tropical specification, in cabinets or 
for rack-mounting. Models are also available in 
which the output voltage is continuously adjustable 
over a wide range by means of a panel control. 
Regulators can be supplied to Services’ specification, 
and special models can be designed to order. 

For high-speed, accurate stabilisation without dis- 
tortion—specify TCVR. 








Other products 
of Claude Lyons Ltd. Stabiliser Division 


BMVR: Motor-driven laboratory and industrial regulators ranging 
from 1-6 to 29 kVA single-phase, and 4°8 to 87 kVA three-phase. 
Constancy of output normally + 0°5%, from no-load to ful!-load 
No distortion. Speed of correction 1 Volt/Sec. A great variety of 
models, standard, tropical and militarised, for all applications 


BAVR: Electronic stabilisers of very high accuracy, and very rapid 
response, with no moving parts. Input range: - 10% to + 5%, 
output constancy + 0.15%. Three sizes: 200, 500 & 1000 VA. 
Exceptionally useful for control of chemical processes, heating 
lighting, etc 


ASR: Automatic step regulators, small, inexpensive, and with 
sinusoidal output waveform. Two sizes: 1:15 kVA and 2:3 kVA. 
Input range - 10% to + 5°: output constancy, + 24%. 


ATC: Automatic Tap-Changing Transformers —a development of 
ASR.. Two sizes: 575 VA and 1150VA. Input range - 20% to + 10% : 
output constancy, + 5%. Provide adequate stabilisation for many 
types of apparatus, at low cost. Also useful as pre-regulators, 
eg. in conjunction with BAVR. 


We shall be pleased 
to send you full details 


Claude Dyons Md. 


of our entire range. 








Stabiliser Division 


VALLEY WORKS - HODDESDON - HERTS + TELEPHONE HODdesdon 4541/4 
cJVa/ne 
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SITUATIONS VACANT (Cont'd.) 


EXCEPTIONAL OPPORTUNITIES 


The recent association of two progressive companies— 
Airmec Limited and British Communications Corporation 
Limited—is providing exceptional opportunities for 
qualified engineers in the fields of instrumentation, 
communications, automation and industrial electronics. 


At our High Wycombe Works, laboratories and manu- 
facture are under the same roof. Developments here 
are rapid and give great scope for the development of 
ideas. If you are a man of vision and ability, you could 
settle here and do your best work. And on these beech- 
wooded Chilterns or by the adjacent Thames reaches 
around Marlow and Cookham, you and your family 
have scope for rewarding leisure pursuits. 


Amenities? Attractive, modern houses are being built 
here. The district is within easy reach of Oxford, 
Windsor, and Reading. In Bucks splendid educational 
facilities for normal and further education are provided 
by primary, secondary modern, grammar and technical 
schools. 


Write or telephone our Personnel Officer 


AIRMEC LIMITED, High Wycombe 
Bucks. Tel: High Wycombe 2501-7 


hy 


THE THAMES AT CLIVEDEN - BUCKS 











ELECTRONIC ENGINEER 


required for the 


DEVELOPMENT OF DEVICES 
AND CIRCUITS 


based on 


New Semiconducting, Magnetic 
and Dielectric Materials 


The successful candidate will also be expected to take charge 
of a small section involving the design, construction and 
maintenance of test gear which is used by research per- 
sonnel. A knowledge of components would be useful, and 
applicants should possess a University degree or equivalent 
qualification. 


The appointment is located in a Research Unit in a pleasant 
part of the Midlands. 


Apply Box W.3718 Quoting Ref. SEE/2 


ELECTRONIC ENGINEERING 





EDDYSTONE RADIO 


Require a Senior Development Engineer for a responsible position in 

their Design Laboratory. Applicants must possess ability and ideas and 

have had previous experience in the design of HF, VHF and UHF Com- 

munications equipment. Excellent opportunities for regular advance- 

ment are available within our well equipped and continually expanding 

organisation. The post carries Pension and Life Assurance benefits and 
there would be assistance with removal expenses. 


Please write in confidence, giving full information to the: 
Technical Director, 
STRATTON & CO. LTD. 


Eddystone Works, Alvechurch Road, Birmingham, 31. 














DIGITAL COMPUTERS 


Electronic Engineers or Physicists of graduate standard 
required for technical supervision of ‘‘National-Elliott 405°’ 
Digital Computer Installations in London, Midlands and 
North. 

Experience in Digital Computer techniques, although an 
advantage, is not essential, as training will be provided. 
The main requirement for any applicant will be an analytical 
mind. 

Good salaries will be paid to suitable applicants, and there 
are opportunities for rapid promotion. 


Please apply in writing to the Personne! Manager, 


The National Cash Register Company, Ltd., 
206-216 Marylebone Road, London, N.W.!. 
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ELEGTRONIG 
AND ELECTRICAL 
ENGINEERS 


PROPELLERS 


We invite applications which will be 
treated in confidence. 


Please include your experience, 
qualifications and age, and address 
all correspondence to:- 


The Personnel Manager (Ref. S.TH12) 


DE HAVILLAND 
PROPELLERS LIMITED 


STEVENAGE - HERTS. 


Housing accommodation will be 
available in appropriate cases. 


oo 
a 
- 
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on 
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~~ 
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Required for work on missile ground and airborne 
power systems. The work will be on high speed 
turbo alternators, modern secondary batteries 
and other low weight power producing devices, 
power measuring equipment and installation 
work. 


Qualifications: 
Degree or Higher National Certificate. 


PRODUCTION ENGINEERS 


Required to work on electronic equipment 
associated with both missile flight and ground 
systems. 

Qualifications: 


Experience with miniaturised equipment and 
with high quality printed circuit electronics. 


CIRCUIT ENGINEERS 


Required to work on advanced missile systems 
to develop equipment for both flight and ground 
machinery. 


Qualifications: 


Degree or Higher National Certificate and 
preferably with previous industrial experience. 


INSTRUMENTATION 
ENGINEERS 


For ground and flight measuring systems. 

This work covers many types of engineering 
from design of transducers to the concept of the 
entire measuring system. 


These positions are available to both Junior and 
Senior Engineers. 


SYSTEM ASSESSMENT 
ENGINEERS 


A group of Engineers is being formed to 

co-ordinate the various systems—guidance, 
power, auto-pilot, etc. in the missile and to 
make performance assessment before firing. 


Qualifications: 


Higher National Certificate or equivalent and 
preferably with knowledge of servo-mechanisms 
and transistorised circuits. 


These positions are available to both Junior and 
Senior Engineers. 
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BRITISH 
BROADCASTING 
CORPORATION 


Engineering Division 


Electrical Engineers being corporate or graduate 
members of the Institution of Electrical Engineers 
or of the British Institution of Radio Engineers or 
who hold a U.K. University degree in Electrical 
Engineering, a Higher National Diploma in Electrical 
Engineering or the City and Guilds Full Tech- 
nological Certificate in Telecommunications Engi- 
neering (Course No. 50) are required for shift 
keeping, operational and maintenance duties at 
transmitting stations in the British Isles. Citizens 
of the U.K. up to 30 years of age are eligible for 
these appointments. Salary on appointment £890 
rising by annual increments to a maximum of 
£1,185 p.a. Good prospects of promotion to more 
senior posts. Further particulars and application 
forms from: 


Engineering Recruitment Officer, 
Broadcasting House, London, W.!. 
Please quote reference E X.60.6.E.E. 


erranti 
LIMITED EDINBURGH 


wish to recruit a 


SERVO ENGINEER 


for automatic control of machine tools. An opportunity exists for an 
experienced Servomechanisms Engineer to take charge of the development 
of —— advanced servomechanisms for high-precision machine tool 
control and allied purposes. The problem is to anew na performance 
of hydraulic servomechanisms and their 
feedback systems beyond present-day standards, and represents a challenge 
for a man with a good theoretical background and practical experience 
of servo work. A staff position with membership of — scheme 
and a substantial salary will be offered to the 
Please apply giving details of training and experience to the: 


Personnel! Officer, Ferranti Limited, Ferry Road, Edinburgh, 5 
quoting ref. SE/23 

















DEVELOPMENT ENGINEERS 


required by a leading instrument manufacturer in South East Essex for 
work on further application of a major project. 


SENIOR ENGINEER, preferably a PHYSICIST aged about 30 
years, with a good ‘ce, to act as deputy to the laboratory head in the 
administrative and technical fields. Good knowledge of engineering and 
— are essential whilst some electronic experience and interest in 
Te re Apes be an advantage. Starting — within the range 
£1,200-£1,700, according to age, experience and qualifications. 


PROJECT ENGINEERS, preferably PHYSICISTS and 
MECHANICAL ENGINEERS, with a minimum qualification of H.N.C., 
for work involving mechanical engineering and design, electrical design 
and the mechanics of optical and photographic systems. Starting salary 
within range £850-£1,150, according to age, experience and qualifications, 
with ample scope for future progress. 

A Contributory Pension Scheme and Life Assurance arrangements are 
available and housing assistance may be arranged in suitable cases aiter 
a satisfactory probationary period. 

Adjacent Central Line and other public transport services. 


Applications, which can be made in the strictest confidence, should give 
full particulars of qualifications, oesewe experience and salary required, 
and be addressed to Box No. W 3733. 











UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


PRODUCTION GROUP 
INSTRUMENT MECHANICS 


Windscale and Calder Works, and Chapelcross Works require 
experienced men with knowledge of electronic equipment 
and/or industrial instrumentation for fault diagnosis, repair 
and calibration of a wide range of instruments used in 
nuclear reactors, radiation laboratories and chemical plant. 
This interesting work involves the maintenance of instru- 
ments using pulse techniques, wide band low noise amplifiers, 
pulse amplitude analysers, counting circuits, television, and 
industrial instruments used for the measurement of pressure, 
temperature and flow. 


Men with Services, Industrial or Commercial background 
of radar, radio, television, industrial or aircraft instruments 
are invited to write for further information. Training Courses 
in Specialised Techniques are provided for successful 
applicants having suitable instrumentation background. 
Married men living beyond daily travelling distance will be 
eligible for housing. A lodging allowance is payable whilst 
waiting for housing. Working conditions and promotion. 
prospects are good. 
Applications to:-— 
aa Labour — 
indscale and Calder or , 
Werks, Chapelcross Works, 

Sellafield, Annan, Dumfriesshire, 
Seascale, Cumberland. Scotland. 


Works Labour Manager, 


AN EXPANDING COMPANY 


engaged in the manufacture and development of a wide range of 
thermionic devices wishes to engage the services of FOUR QUALIFIED 


ELECTRICAL ENGINEERS 
or PHYSICISTS 


who have had some relevent experience in the design, development, 
or manufacturing of valves. 


Applications will be treated in confidence and selected applicants will 
be interviewed by arrangement. 


Salary will be assessed within the range £1,500—£2,000. 
Details of experience, qualifications, age and present 


salary etc., to Box EE 1023 L.P.E. Romano House, 
399/401, Strand, London, W.C.2. 


sChve<oun siddeley Aviation 


LIMITED 


GUIDED WEAPONS 











A. V. ROE & CO. LTD + TRIALS DEPT. 
Weapons Research Division 


Applications are invited for the position of 


ENGINEER 


to take charge of aspects of Electronic Development concerned with 
Missile Instrumentation Systems. There are three vacancies. 


Applicants Should possess a Degree or H.N.C. and apply to the: 
Chief Engineer, Weapons Research Division 
A. V. ROE & CO. LTD., Woodford, Cheshire 
quoting reference number R.61/E 
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WESTINGHOUSE 


DEVELOPMENT ENGINEERS 


Electrical and 
Electronics 


We have vacancies for a number 
of Engineers up to the age of about 
3 for development work on a wide 
range of equipments for Railway 
Signalling and Trafhc Control Systems 
both for the British Railways Moderni- 
sation Plan and for Overseas Railways. 
The equipments involved may be 
electronic, electrical, electro-magnetic, 
electro-mechanical or electro-pneuma- 
tic, or combinations of some or all 
of these. The work is extremely 
interesting to any Engineer with an 
enquiring mind and the desire to 
help in meeting the modern demand 
for increasing Automatic Control on 


the Railways. 


Not only are there vacancies for 
Graduate Engineers, 
those with H.N.C. 
C. & G. Certificates and for younger 
applicants with practical experience 


studying for any of these certificates. 


but also for | 
or O.N.C. or | 


| 
| 
| 
| 





ELECTRONIC ENGINEERS 


For Commissioning and 
Field Trials 


There are a number of vacancies for 
Engineers with Higher National Certifi- 
cates Electronics, or equivalent, for the 
above type of work, principally in Rail- 
way Marshalling Yards where autornatic 
control is being apo 4 tech- 
niques involved include: S.H.F. Radio, 
D.C. analogue computers and relay 
counting systems. Applicants must be 
willing to travel and eventually their 
headquarters would be at our 
( fee, London. This work is of an 
interesting and novel character and 
forms part of the modernisation plan of 
British Railways. 


No previous experience of railway 
signalling is expected, and suitable 
training will be provided depending on 
previous experience. 

The positions are permanent and 
progressive for those showing ability 
and initiative and offer experience in a 
wide field of Engineering products. 

Salaries will be commensurate with 
age and experience, The Company 
operates a Pension 


Applicants should write, giving full details of age, 
qualifications, training, experience and present 
salary, to The Personnel Superintendent. 


WESTINGHOUSE BRAKE AND SIGNAL CO. LTD., 





VENNER ELECTRONICS 


due to continued expansion require 
Development Engineers Planning Engineers, Wiremen 


DEVELOPMENT ENGINEERS: Applications are 
invited for work on transistorized equipment. 
These vacancies call for applicants possessing 
H.N.C. or equivalent. 

PLANNING ENGINEERS: Preference given to men 
with electronic planning experience. Qualifica- 
tions: H.N.C. preferable but not essential. 

Age range for foregoing vacancies 21-40 years. 

These positions are permanent and the Company 
offers salaries in line with the requirements. There is 
an attractive Pension Scheme in operation which 
applicants may join after having served a probationary 
period, the scheme also providing life assurance cover. 
Excellent working conditions prevail. 

WIREMEN: having experience of electronic equip- 
ment, preferably employing transistors. 
positions are of hourly status, and the pay is good. 
Age range 21-50. 

The company is situated on the Kingston By-pass, 
and therefore is well served by train and bus services, 
including Green Line. We offer numerous welfare 
amenities, canteen and social facilities. 

All these positions offer the chance to become 
included in a progressive and expanding Company. 

Applications for Development and Planning Engi- 
neers in writing please, marked “confidential” to:— 


The Personnel Manager, 
Venner Electronics Limited, 


Chippenham, Wilts, quoting reference EED/16/E 





Kingston By-pass, New Malden, Surrey. 











REGENTONE 


TELEVISION RADIO TAPE RECORDING ELECTRONIC EQUIPMENT 


The Regentone Group of Companies offer opportunities to engineers and Technical staff in the 

laboratories of their manufacturing division. There are vacancies at all levels of seniority—all of them 

provide interesting work and wide scope to men with enthusiasm and who primarily desire to engage 

in development. Salary scales are imaginative and the organisation is young with a record of rapid 
expansion. 


COMPONENT TEST ENGINEER 

A man with experience of component life testing and approval 
procedure covering both the Mechanical and Electronic field 
is needed for this aspect of the Engineering Department's 
work. 


SENIOR TEST EQUIPMENT ENGINEERS 

Test equipment engineers are required with some years of 
experience in designing all forms of electronic test equipment 
for mass production of radio and television. Specialist 
experience of sweep generators of TV signal systems would 
be an advantage. 


MECHANICAL DESIGNERS 

These vacancies occur in the television section of the drawing 
office and call for experience of consumer product engineer- 
ing. It is not entirely necessary to have worked in the radio 
industry. The work involves dealing with sheet metal parts, 
plastic mouldings, small mechanisms, etc. 

The company offers good working conditions with up-to-date 
facilities; superannuation scheme; canteen facilities; and 
many social activities. Applications should be in writing 
but further information will be given by telephone. 


Write to: TECHNICAL DIRECTOR, 


REGENTONE PRODUCTS LTD., EASTERN AVENUE WEST, 
ROMFORD, ESSEX. TEL.: ROMFORD 4599! 


SENIOR TELEVISION ENGINEER 

This post involves the co-ordination of a team of engineers, 
and a candidate of sufficient merit will enjoy excellent 
prospects. Experience of leading a small section would be 
preferable and applicants should hold at least H.N.C. The 
salary will be commensurate with the candidates experience 
and status. 


TELEVISION ENGINEERS 

Engineers with three to four years design experience in some 
aspect of TV receivers or similar field of circuitry will be 
needed to fill several posts. 


ASSISTANT ENGINEERS 

A number of opportunities exist for young engineers with a 
good basic engineering training, some industrial experience 
and having a strong inclination to radio and television work. 


TECHNICAL ASSISTANTS 

Men with a variety of experience are needed. A particular 
vacancy occurs for a technical clerk/writer to assist with 
administrative work and laboratory records. 
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EBAUCHES S. A. 
NEUCHATEL 
SWITZERLAND 


invite applications? from physicists 
capable of assuming {responsibilities 
as head of their 


SEMICONDUCTORS 


development laboratory 


candidates must have very good experience in 
the technology of semiconductor de- 
vices and be capable of ging 


personnel. 





opportunities will be given for professional advance- 
ment and collaboration with ex- 
perienced personnel in well-equipped 
modern laboratories. 


Applications stating: 1. name, address, age, knowledge of lan- 
guages, nationality. 2. education, qualifications. 3. previous 
positions (name of employers, 
Taek & os en pecs EBAUGHES S.A 
dose 4 wired. a cena PSY - CASE 1157 

%. end endian oa passport NEUCHATEL 
po ad ph aor e f tory np SWITZERLAND 


REDIFON LIMITED 
FLIGHT SIMULATOR DIVISION 


require 


GRADUATE ELECTRONIC ENGINEERS 
AND PIIYSICISTS 


for their 


LABORATORY 


Applicants should be particularly interested in circuit 
or system design, and should preferably have experience 
in one or more of the following :— 


SERVO MECHANISMS 
PULSE/DIGITAL CIRCUITS 
A.C. AND D.C. AMPLIFIERS 
FLYING SPOT SCANNERS ETC. 
Non Graduate Engineers with experience in these 
fields are also invited to apply. 
Successful applicants may be nominated for a New 
Town House if desired. 
Interviews may be a daily including Saturday 
morning by writing or telephoning : 
Mr. L. R. Symonds, Personnel Manager, 
REDIFON LIMITED 
Gatwick Road, Crawley, Sussex. 
Telephone : Crawley 28811 
quoting reference FS/148 














——— CAMBERLEY. SURREY.——— 


CHIEF 
ELECTRONIC ENGINEER 


to take full charge of the development of Recording, Data 
Handling and Industrial Instruments. Applicants should 
have an Honours Degree or equivalent in Physics or Electrical 
Engineering, and at least five years’ experience in industry. 
Experience in transistor circuit design is essential, and a 
knowledge of one or more of the following fields would be 
an advantage: D.C. amplifiers, carrier amplifier systems, 
digital techniques, transducers. 


Excellent salary and prospects for a first-class engineer with 
drive, initiative and a flair for organization. 


This well-known and expanding Company ‘s situated in 
pleasant rural surroundings with good local facilities for 
housing, shopping and schools. Frequent train and bus 
services to London and the Coast. Pension scheme. Five 
day week. Assistance with removal expenses and housing. 


Apply in confidence to the Technical Director, giving full details 
of qualifications and experience. 














THE UNIVERSITY OF MANCHESTER 


Department of Astronomy 


A programme of lunar and planetary research at present in progress 
in the above Department will shortly be considerably expanded creating 
a number of vacancies in the following categories: 


(a) Research Assistants in Optics or Electronics, 
(b) Instrument Technicians, 
(c) Electronics Technicians. 


Applicants for posts under (a) should have a degree of equivalent 
qualification in physics or electronics; and candidates for all posts 
should be prepared to work for short periods abroad. Salaries according 
to age and qualifications. 


Applicati hould be addressed to the Professor of Astronomy, 
The University of Manchester, Oxford Road, Manchester 13. 


























INDUSTRIAL 
ELECTRONICS 


Electronic Engineer required by Automatic 
Contactor Control Gear Maker, to establish a 
department for the Development and Application 
of Industrial Electronics mainly in the motor 
control field. Only experienced first class men 


should apply. 
Box W.3762 
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An opportunity for versatile young 
Electronic Engineers 


AUSTIN MOTOR COMPANY LTD., 
LONGBRIDGE, 


require 


ELECTRICAL/ELECTRONIC 
MAINTENANCE ENGINEERS 


fe 


ELECTRONIC DATA PROCESSING 
EQUIPMENT. 


Both Valve and Transistor techniques as well as 
Magnetic Drums and Cores are involved with a 
variety of input and output equipment. 

Men aged between 22 and 30 preferably possessing 
H.N.C. in Electronic or Electrical Engineering 
including Electronics or similar qualifications are 
invited to apply. 

The positions are permanent, working conditions 
are good and prospects excellent. Five-day week 
and opportunity given to join the Company’s 
Pension and Life Assurance Scheme. 


Applications, stating age, qualifications and experi- 
ence in electronic applications to:- 

Chief Electronics Engineer, 
AUSTIN MOTOR COMPANY LTD., 
Longbridge, 
BIRMINGHAM, 31. 














. 


geeeeeeceee! Plessey aaemane 


SOLID ELECTROLYTE CAPACITORS 





A RECENT & IMPORTANT DEVELOPMENT 
IN THE CAPACITOR FIELD 


Here is a new component posing new problems and 
providing a long programme of interesting work, 
calling for considerable ingenuity in the development 
of process and measurement techniques. The final 
component will be used in guided weapons, computers 
and all types of miniaturised electronic circuits. 


This is a unique opportunity for a graduate PHYSICIST 
with an interest in chemistry and some industrial 
experience, although this latter is not essential. 


A new laboratory, complete with pilot plant facilities 
in pleasant country surroundings is being provided. 
The Company offers good opportunities for travel 
to its foreign associates. Salary scales and general 
working conditions are good and there are good rail 
and road (M.1) connections for London and the 
Midlands, 


Please apply in confidence to :— 


The Regional Personnel Manager, 
The Plessey Company Limited, 
Wood Burcote Way, 
Towcester, NORTHAMPTONSHIRE 
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ULTRA 


ULTRA RADIO AND TELEVISION 
LIMITED 


Stonefield Way, South Ruislip, 
Middlesex 


An important expansion in Television Research and 
Development is planned for 1960. The Company’s 
modern laboratories at Ruislip are to be extended and 
new and varied projects in all fields of Television 
Receiver Design will be undertaken. This increased 
activity has created a number of additional permanent 
posts. 


SENIOR TELEVISION ENGINEERS having con- 
siderable experience of Television Receiver Design are 
needed to provide the foundation for the expansion. 
Their theoretical knowledge should be equivalent to 
Degree standard, preferably including transistor theory. 


These posts should attract men already in the 
£1,000—£1,500 Salary bracket. 


TELEVISION ENGINEERS interested in Receiver 
Design, having either academic qualifications or 
adequate experience in this field, are needed to support 
the Senior Engineers and complete the working team. 
Excellent opportunities will arise, in the expanding 
Development activity, for future promotion. 


Salaries will be according to experience up to £1,000. 


SENIOR TEST EQUIPMENT ENGINEERS are 
required to design the special purpose test equipment 
demanded by the Television Receiver Designers, both 
for Development and Production use. The problems 
are varied and cover all types of electronic circuit from 
D.C. to U.H.F. Since new demands constantly arise, 
the Senior Test Equipment Engineers need to be 
versatile men with considerable experience and sound 
academic training. 

Salaries will vary with experience and qualifications 
within the range of £1,000—£1,500. 


TEST EQUIPMENT ENGINEERS not yet in the 
Senior category are needed to balance the Department. 
They will assist in the development of Special purpose 
test equipment, and will have ample opportunity for 
increasing their experience. 


Salaries will be in accordance with experience up to 
£1,000. 


SENIOR DESIGNER DRAUGHTSMEN with experi- 
ence of television receivers, or similar mass produced 
equipment, are required to deal with the increasing 
volume of mechanical design caused by the all round 
expansion. 

The projects to be undertaken will include some of 
the most up-to-date developments in the industry and 
require experienced and responsible men. 

Senior Designer Draughtsmen are also required for 
Special Purpose Machinery used in television pro- 
duction. 

Salaries will vary according to experience from 
£900 to £1,200. 


THE TELEVISION LABORATORY is modern and 
newly equipped with up-to-date instruments. It 
provides all the necessary facilities for scientific work 
and is situated in a pleasant residential area. 

The Company provides a Free Life Assurance and 
Contributory Pension Scheme. 

Applications, with details of training, qualifications 
and experience to: The Technical Manager, at the 
above address. 
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System 
esign engineering 
® 
System measurements 
x 
Microwave components 


® 
Broad band amplifiers 


have vacancies for 
DEVELOPMENT ENGINEERS 


in Cambridge 


The wide experience of the Company in the field of communications now includes 
systems operating in the SHF Band. Extension of these systems and other entirely 
new projects have resulted in a number of vacancies. Qualified and experienced 
engineers are required with interest in any one of the fields of Microwave Com- 
munications mentioned on the left: 


A number of vacancies exist also for Junior Engineers who are studying for or 
have already obtained a Higher National Certificate or equivalent qualifications. 
Further study at the local Technical College will be encouraged and release for 
part-time day courses can be considered. 


Attractive salaries will be paid to those selected. 


All enquiries will be treated in the strictest confidence and applications. quoting 
reference A.1785/TPB, should be made in writing, giving full particulars of age, 


qualifications and experience, and salary required, to: 


The Personnel Manager 


PYE TELECOMMUNICATIONS LTD, 


Ditton Works, Newmarket Road, Cambridge 








MULLARD RESEARCH LABORATORIES 
HONOURS GRADUATES 


in Physics, Electrical Engineering and Mathematics 


Mullard Research Laboratories have vacancies in expanding 
teams engaged in various aspects of radio physics and 
electronics, 


The work is extremely varied and ranges from research to 
advanced developments and the design of complete systems. 
It includes basic investigations of the behaviour of materials, 
technique studies on components, circuits and devices and 
also specific equipment projects. 


Current activities for which particular vacancies exist 
include 


Data Handling Television 
Millimicrosecond pulse generation Radiocommunication 


and display 
Microwave systems 
High speed computing techni 
and systems : st Particle accelerators 


Assessment of new magnetic materials Advanced magnet systems 
Assessment of semi conductor devices Optics 

Ferrite applications Ultrasonics 

Automotive electronics Electron optics 


The posts carry attractive and progressive salaries com- 
bined with excellent conditions of employment, including 
superannuation and life assurance. 


Applicants, with or without post graduate experience, who 
are under 3! years of age, are invited to write to the 


Personnel Officer. 


MULLARD RESEARCH LABORATORIES, 
Cross Oak Lane, Salfords, near Redhill, Surrey 
quoting ref. OG. 


MORGANITE RESISTORS LIMITED 
APPLICATIONS ENGINEER 


Experienced electronic or radio engineers, suitably qualified, are invited 

to apply for this senior appointment, which carries the following 

responsibilities :- 

1. Technical liaison with customers and interpretation of their require- 
ments in the form of performance standards. 

2. The assessment of performance of new products and competitive 
products. 

3. Advising on future requirements and trade trends. 

4. Acting as general electronics consultant. 

The Company is a subsidiary of The Morgan Crucible Co. Ltd. Condi- 


tions, in a post-war factory which is situated close to a fine Northumber- 
land and Durham coast line, are excellent. 








Please write to: The Secretary, 
MORGANITE RESISTORS LIMITED, 
Bede Trading Estate, Jarrow, Co. Durham. 














UNIVERSITY OF CAMBRIDGE 
CAVENDISH LABORATORY 


Applications are invited from electronic engineers or physicists for a 
senior staff post in the Electronics Section of the Department of Physics, 
The appointment is offered initially for three to five years and will provide 
an excellent opportunity for working on a variety of interesting projects 
in a well-equipped laboratory. The successful applicant will be encouraged 
to follow up new ideas and to publish papers on his work. 


Applicants should have a degree or comparable qualification in electricay 
engineering, physics or other suitable field and some experience in the 
creative design of electronic circuits and apparatus. The starting salary 
will not be less than £950 per annum and the holder of the post will be 
entitled to F.S.S.U. and other benefits. Applications containing brief 
details of qualifications and experience or enquiries for further information 
should be sent to Professor N. F. Mott, Cavendish Laboratory, Cambridge 


Applications close 15th April, 1960. 
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INTERNATIONAL AERADIO 
LIMITED 


continue to expand the 


DESIGN AND DEVELOPMENT LABORATORIES 


of their Engineering Division and have the following vacancies which 
hove special reference to the requirements of Civil Aeronautical 
Communications. 


TELEGRAPH ENGINEER 


to specialise in the design and development of Telegraphic Circuitry, 
Automatic Switching and Transistorised Equipments. (Ref: EE/!) 


DESIGN ENGINEER 


for electrical and mechanical design of custom-built telecommunications 
installations. Familiarity with control circuitry for Air/Ground and 
Point-to-Point speech and telegraph links desirable. (Ref: EE/2) 


Salaries for these positions will be commensurate with previous 
experience and academic qualifications which in these cases are desirable 
but not essential. 


The Company will also be interested to hear from young men who 
wish to fill supporting positions as 


LABORATORY ASSISTANTS 


Preference will be given to applicants with O.N.C. Electrical Engineering. 
They will be given every opportunity to gain experience and to advance 
to senior positions as they become qualified. (Ref: EE/3) 


All posts are permanent and pensionable. The laboratories are modern 
and the work extremely varied. Ali usual amenities are available and 
in addition staff have the facility of holiday travel by air at concession 
rates. 


Applicants should write, quoting the appropriate reference to 
the Personnel Officer, 


INTERNATIONAL AERADIO LIMITED, 
Hayes Road, Southall, Middiesex 








ENGLISH ELECTRIC AVIATION 
LIMITED 
(Guided Weapons Division) 
LUTON, BEDS. 


LEADERS IN NEW PROJECTS AND 
ADVANCED STUDIES: 


Applications are invited from scientists for positions 
in which they will lead groups conducting feasibility 
studies on Advanced Weapons Systems and Satellite 
Projects. 


Candidates should preferably have had experience of 
Research or Development work in related fields, but 
previous work on Guided Weapons, Aeronautics or 
Armaments is in no way essential. Degree or equivalent 
qualifications in either Physics, Mathematics, Electrical 
or Aeronautical Engineering is necessary. 


For these posts (equivalent approximately to Principal 
Scientific Officer) the Company will give assistance 
with housing and removal expenses. 


Please write to Dr. D. A. Layne, c/o Dept. C.P.S., 
Marconi House, 336/7 Strand, London, W.C.2, 
quoting reference EE1395D. 


NORTHERN ELECTRIC CO—CANADA 


OFFERS 


PROFESSIONAL TECHNICAL POSITIONS 
having JOB SECURITY 


The Company, established in 1895 and the leader 
in the Communications field in Canada, has re- 
cruited technical personnel in the United Kingdom 
for more than seven years. In over 20 years no 
engineer or scientist has been laid off owing to 
recessions. Our continuing expansion now has 
created additional vacancies for professionally 
qualified engineers and scientists in the following 
fields :- 


TRANSISTOR DESIGN AND PRODUCTION 
Experience desired on development, a. or 
production of alloyed and diffused semiconductor 
devices. 


TEST SET DESIGN 


Experience required in design and development 
of test sets for complete range of telecommuni- 
cation equipment or high voltage power cables. 


INSTRUMENTATION AND ELECTRONIC MEASUREMENT 


Experience required in these fields and/or pulse 
and microwave circuitry, transistor and diode 
parameter measurements, etc. 


DESIGN AND DEVELOPMENT 
OF TELECOMMUNICATIONS SYSTEMS 


Experience required in communications engineer- 
ing, including carrier multiplex, data transmission, 
radio systems, etc. 


PRODUCTION AND MANUFACTURING ENGINEERING 


Professional engineers required experienced in 
determination of facilities and methods such as 
used in mass production of telecommunications 
apparatus and equipment. 


Above positions are in Montreal and various centres 
in Ontario. 


Interviews will be held in convenient centres in 
Great Britain during late March. Transportation 
allowance for successful applicants. All inquiries 
treated in confidence and acknowledged. Give full 
details of qualifications, experience, etc., in first 
letter to: 


Dept. N.E.C., 
National Employment Service—Canada 
61 Green Street, LONDON, W.I. 








i 
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LE® 


ELECTRONIC 
COMPUTER RESEARCH 


LEO Computers are world pioneers in the application 
of the digital computer for business purposes. The Research 
and Development Laboratory, situated in North West 
London, has openings for Senior and Junior GRADUATE 
ENGINEERS and PHYSICISTS to take part in all aspects 
of the development of large-scale digital computers for the 
automatic office. Vacancies exist at both Senior and Junior 
levels with commencing salaries up to £1,500, and the 
prospects of advancement are excellent. 


For this work previous experience of computers or pulse 
circuitry, especially with transistors, is desirable combined 
with a practical experimental approach to problems. 
Entrants will be expected to take part in the formulation of 
specific research and development plans, and to follow the 
equipment developed through to actual use. They will 
join a team with ten years’ unique experience of creating 
new complex equipment to meet the practical needs of the 
Automatic Office. 


Application forms may be obtained by contacting: 
Personnel Officer, 


LEO Computers Limited 
Hartree House, 151A-159A Queensway, London, W.2. 


Telephone: BAYswater 9451 


ROYAL TECHNICAL COLLEGE, SALFORD 
DEPARTMENT OF MATHEMATICS 


Applications are invited for the post of 


SENIOR LECTURER 
or Lecturer in 


ANALOGUE COMPUTING 


Applicants should possess a good Honours degree together with good 
research and/or industrial experience in the application of analogue 
computers to engineering problems 

Research facilities are available. 
Salary ranges: 
Senior Lecturer —£!,550 rising to £1,750 p.a. 
Lecturer—£!,370 rising to £1,550 p.a. 
Further particulars and form of application may be obtained 
from the Registrar, Royal Technical College, Salford 5, Lancs., 
to whom completed applications should be returned by léth 


March, 1960. 
R. RIBBLESDALE THORNTON, 
Clerk to the Governors 








Beckman: 


INSTRUMENTS LTD. 


require a 


METER ENGINEER 


A Specialist in 
A.C., D.C. VOLTMETERS and AMMETERS 


of proven qualifications and experience in Meter engineering and 
production, to assist in launching a new meter product through produc- 
tion teething troubles and then taking over as engineer in charge. 
Please give full details of experience and qualifications in chronological 
order. 

A house to rent will be available in Glenrothes New Town. 

Please mark envelope “‘M.E.”’, and send to General Manager, 


Beckman Instruments Ltd., P.O. Box No. !, Glenrothes, Fife, 
Scotland. 








TECHNICAL SALES 
A SALES ENGINEER 


is required 


by a Company engaged on the develop and facture of 





ELECTRONIC INSTRUMENTS 


£ 





primarily for the control and itoring of turing processes. 
A good Technical background in Electronics is required (minimum 
qualification H.N.C.) and also some experience in the methods of 
applying electronics to manufacturing methods. 
Duties are: Liaison between the development laboratories and the 
customers; approaching, persuading and advising potential customers; 
market research. 
Salary in accordance with age and experience—commencing about 
£1,200 p.a. 

Replies in strict confidence to: 
Box TS. 1895, A. K. Advg., 212a Shaftesbury Ave., London, W.C.2. 


In the 


ELECTRONIC LABORATORY 
of a progressive and expanding company 


PHYSICISTS 


with honours degrees and with some five years 
experience in 


SEMI-CONDUCTOR AND 
TRANSISTOR CIRCUITRY 


are offered excellent opportunities and salaries well 
above average. 
Applications in full detail and in confidence to 
Personnel Officer, Microcell Ltd., Blackwater, 
Camberley 








E|LIOTT 


TECHNICAL 
ASSISTANTS 


Men are required who have had experience of environmental test 
work on electronic equipment. Applicants should have taken O.N.C., 
or City and Guilds, or course of equivalent standard. Day release 
for further study considered. Opportunities for advancement to 
Engineer status on merit. 

Please apply Personnel Department (Ref: 819) 
ELLIOTT BROTHERS (LONDON) LIMITED 
Borehamwood, Herts. 

Initial phone enquiries welcomed on ELS 2040/Ext. 207. 
Evening interviews arranged if desired. 











THE CEMENTATION COMPANY 
RESEARCH DEPARTMENT 


requires an 


ELECTRONIC ENGINEER 


to work in conjunction with the Physics Group on problems of instru- 
mentation in various fields, such as non-destructive testing, fluid flow 
and geophysics. 

A familiarity with transistor circuitry is essential and some experience 
of servo systems would be an advantage. Candidates should be between 
the ages of 25 and 30. 

The work will be based on the new Research Laboratories at present 
being erected at Maple Cross, neat Rickmansworth, Hertfordshire. 


Applications should be addressed to:- 
THE HEAD OF RESEARCH DEPARTMENT, 


THE CEMENTATION CO. LTD. 


ROOM 508, 20 ALBERT EMBANKMENT, LONDON, S.E.!!. 





ELECTRONIC ENGINEERING 


MARCH 1960 








SITUATIONS VACANT (Cont'd.) 





MUIRHEAD & CO. LIMITED 


Precision Electrical Instrument Makers 
Beckenham, Kent. 


require 


DEVELOPMENT ENGINEERS 


for interesting work on design and manufacture of Synchros and small 
motors or precision electronic instruments and components. 


The vacancies require :— 

(a) Degree in Electrical Engineering or Physics. Industrial experience 
not essential. 

(b) H.N.C. or O.N.C. with good electrical engineering background. 


AUTOMATIC INSTRUMENTATION 


Honours Graduate or H.N.C. in Physics or Electrical Engineering. 
Age 25—35 with experience of development work. Qualifications 
and experience will be considered together. Opportunity for man 
interested in analogue/digital techniques, application of semi-conductor 
devices and electronics to take part in development of instruments with 
emphasis on auto operation. Present projects include the design of 
specialised instruments for marine use. This appointment is likely 
to involve technical liaison with shipbuilding firms and occasional 
travelling to shipyards, docks, etc. 


DRAUGHTSMAN 


for production circuits and wiring layout. Practical experience of 
instrument wiring essential. Knowledge of printed circuits an advantage. 


ELECTRONIC TEST ENGINEER 


with H.N.C. or equivalent for testing of Precision Electronic Instruments 
and Facsimile equipment. 


SENIOR SYNCHRO INSPECTOR 


to take charge of all Synchro and Servo test and inspection. Candidates 
must have had a wide, practical experience in Electrical or Instrument 
Engineering or Physics. H.N.C. standard and experience of inspection 
or quality control desirable. 


The positions are permanent, offer good prospects of advance- 
ment and a pension scheme is in operation. Please write giving 
full particulars of age and experience and stating position applied 
for, to the Personnel Manager. 














_——_ 


have vacancies for 


MICROWAVE CIRCUIT 
ENGINEERS 


to assist in new projects on parametric amplifiers in the 
company’s expanding 


ELECTRONICS DEPARTMENT 


Candidates should preferably possess a good degree backed 
by suitable experience in the microwave field. 


The Company’s Laboratories are housed in a modern building 
located in pleasant surroundings on the Cheshire boundary 
with easy access to rural areas. The appointments carry 
salaries fully commensurate with experience and qualifica- 
tions. A Staff Pension Scheme and a Dependants’ Insurance 
Scheme are in operation. 


Forms of application can be obtained from: 


T. J. LUNT, Staff Manager, 
FERRANTI LIMITED, HOLLINWOOD, LANCS. 


Please quote reference ASM 














Our standard 
range consists 
of seven basic 
stems and six 
interchangeable 
collar 
assemblies 
which, with 
colour coding, 
gives a total 

of 156 
combinations. 
With other 

2 BA terminals 
and a range of 
sizes covering 
ratings up to 
100 amp., 

the total manufactured 
runs into many 
millions. 


15 amp. 2BA 
TERMINALS 


D ENFIE uM x ENGLAND 
Telegrams : Radiobel, Enfieid 
EE 19251 for further details 
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— PRS SEE SILT ON 


| 


HAVE YOU 


Pressed, Fabricated and Deep 
Drawn Components for the 
Electronic and Radio Indus- 
tries are our business; what- 
ever you need, Chassis, Cases, 
Panels, Fixing Brackets, etc., 
we can make them to your 
specification. 


PDT LOE PES NESS OP 


VI Ne Ch ee 


o2.0 
G ike 


ote 


MANY STANDARD 
TOOLS IN STOCK 


eres ita 


We produce in:- 
STEEL - ALUMINIUM 
BRASS - PHOSPHOR BRONZE 
NICKEL SILVER 


Self colour, plated, and/or 
stove enamelled. 


Please send us your enquiry. 


STEEL 


COMPONENTS LTD 
74-76 Church Road, Barnes 
Lendon SWI} Phone RIV 6673/5 
2 DEINE OER SDI DO 


EE 19252 for further details 
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1 
Quietly sae | BETIMATE VACUUM Torr® | ee 


‘Unballasted| Ballasted _ 





—~ an 


Your Moisture Problems |= = 


Steal away... 
DURING VACUUM ag 
PROGESSING 


“Speedivac”’ rotary pumps are quiet high speed 
machines, fully protected against contamination 
by a gas baliasting operation and the use of 
specially developed inhibited oils. The range 
includes single and two-stage models which 
incorporate small bench pumps for the laboratory 
to large capacity industrial models displacing 
many hundreds of litres per minute. 


The larger pumps are fitted with patented and 
automatic devices to prevent suck-back and a 
range of non-return valves and magnetically 
operated valves are available for the smaller size. 














“Speedivac”’ 1SC1500 single stage pump on 
baseplate with motor and belt guard. 


““Speedivac”’ 2SC20 two-stage pump on baseplate 
with motor and belt guard. 


EDWARDS HIGH VACUUM LTD,, MANOR ROYAL, CRAWLEY, SUSSEX, ENGLAND Crowley /500 
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CARTER 
HYDRAULIC VARIABLE SPEED GEARS 


Smooth Stepless speed variation 

from input speed down to zero r.p.m. 
with accurate control by Handwheel, 
Remote Electrical or Lever arrangements. 


Carter Variable Speed Gears may be used 
to pick up loads from zero r.p.m. 

and speed control setting may be adjusted 
with the drive running or stationary. 


AVAILABLE FOR DRIVES UP T0 40 HLP. 


To obtain copies of both Enquiry Forms 
and current technical publications 

on the fractional up to 40 horsepower range 
please quote reference 660. 


YORKSHIRE ENGLAND 


Grintam Ciaeimwaliiiias 


BRADFORD 3 
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INDUSTRIAL 


HEAD OFFICE: 





financed by ICFC) 


& COMMERCIAL 
Shareholders: the English and Scottish Banks 


7 Drapers’ Gardens, London EC2 


MORE PERMANENT CAPITAL 


IS WHAT YOU NEED — 


to finance new equipment, plant, machinery and buildings for 


your expansion and progress 


Capital for this purpose is provided 


both in the form of long term loans and share capital by 


(CFC 


Write for the Annual Report (illustrated with progressive companies 
) and the booklet ‘Capital for Business’ 


and Branches in Birmingham, Leicester, Manchester, Leeds and in Edinburgh 


FINANCE CORPORATION LTD 


Telephone: National 8621/5 
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HUNTS NEW W937 RANGE 
Temperature range -~55°C to +100°C 
Humidity Class Hi 


0.570 x 0.210 inches to 
0.680 x 0.290 


0.002 to 0.04 uF at 250v D.C. Working 
Capacitances from | 0.0004 to 0.01 uF at 500v D.C. Working 
0.00005 to 0.004 uF at 750v D.C. Working 


FULLY APPROVED TO JOINT SERVICES STANDARDS 
RCS 136A and RCL 136A 








Dimensions 











ey HUNTS 


A. H. HUNT (Capacitors) LTD.. WANDSWORTH, S.W./8 
Telephone: VANdyke 6454 

MAKERS OF CAPACITORS FOR ALL ELECTRONIC, RADIO and TELEVISION EQUIPMENT + POWER FACTOR IMPROVEMENT 

CAPACITOR MOTORS «+ PHASE SPLITTING <* H.F. and R.F. HEATING * IGNITION and INTERFERENCE SUPPRESSION 

TELEPHONE INSTALLATIONS 


Factories also in Essex, Surrey and North Wales 
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FRY 


$0, 


Speeds 
PRINTED 
CIRCUIT 


soldering 


The Flowsolder system has _ been 
specially developed to reduce manu- 
facturing costs through automation of 
printed circuit soldering. 

WHAT AMERICAN MANUFACTURERS 
SAY ABOUT FRY FLOWSOLDER 


“Excellent results at high production rates”. 

“Reductions in handling time, cleaning and 
touch-up’. 

“Warpage of boards and heat damage to 
components minimised’. 

“Continuous flow of clean, fresh hot solder 
eliminating skimming and surface cooling’’. 

“Boards of unlimited length handled with 
ease”. 

“Solder level in bath not critical’’. 














The Secrets in the Solder Wave 


HOW IT WORKS | \ 


The Flowsolder machine lifts the molten solder up to the circuit 
instead of lowering the circuit down to the solder bath, as with 

ordinary iheenidation: The solder is raised to the circuit panel FLOWSOLDERING 
by an impeller pump, which forces the metal upwards through an 
elongated nozzle, so that it forms a continuous stationary wave. 
The circuit panel is passed through the crest of this wave of molten 
metal, which solders the joints between the component leads and the 
copper conductors on the underside of the panel. 














FULL DETAILS FROM:- 


Tandem Works, Merton Abbey, London, S.W.19. Tel: MIiTcham 4023 (7 lines) 
And at MANCHESTER : GLASGOW , KIDDERMINSTER ‘ DUBLIN 


M.R.P. 109 
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